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The Colonial Construction Co., of Spokane, Washington. uses “Caterpillar” Diesel 
power in the construction of a new scenic highway in Rainier National Park. 


On a fuel cost of less than a dollar a day. Amador County does road maintenance 
work with this “Caterpillar” Diesel Tractor near Jackson, California. 





“THE ‘CATERPILLAR’ DIESEL 
CUT OUR FUEL COSTS 70%” 


—~SAYS A COUNTY SUPERVISOR WHOSE ROAD WORK 
WAS FORMERLY DONE WITH A GASOLINE TRACTOR. 
OTHER OWNERS, EVERYWHERE, REPORT SIMILAR SAVINGS 


“It costs only half as much to fill the fuel tank, and a tankful lasts twice 
as long” —“Fuel for our tractor costs less than food for the driver’”— 
“Our big ‘Caterpillar’ Diesel costs less for fuel than three smaller gaso- 
line tractors” . . . these are terms in which owners express their delight 
over the economy of the “Caterpillar” Diesel. For their economy — plus 
rugged power, sure traction and faithful performance — “Caterpillar” 
Diesel Tractors have won a foremost place on today’s earth-moving, 
contracting, road-building jobs. They can reduce your power costs. 
Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 





TRACTOR 








Among Our Writers 


W. A. Resve was at one time a lecturer on 
engineering at London University. He has had 
wide experience in Europe in the construction 
of bridges and tramways and in the manufacture 
of wire rope. He has also designed, erected, and 
operated a number of concrete, steel, and sus- 
pension bridges and aerial rope tramways for 
both passenger and freight service for the Co- 
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CYAVING money on maintenance is not the 
K/ only reason why white concrete traffic mark- 


ers are installed. But it is the most important. 


No matter how good they look, no matter how 
much time and trouble they save, no matter 
how much more effective they are, if these per- 
manent white markers did not save money, their 


installation would be less important. But they 





White conerete traffic marker, six inches in width, which 
was installed in concrete pavement, West 6th Avenue, 
Topeka, Kansas, by Kansas State Highway Department. 
E. D. Reed of Clay Center, Kansas, was the contractor. 


do save money. In fact, as hundreds of instal- 


lations testify, they actually save more than 


they cost! 


These markers that end maintenance cost are 
not surface markers. They are built into the 
pavement (concrete, brick, or asphalt). They 
are built of solid white concrete. They are 
finished to a dense, hard, impenetrable white 
surface. They resist traffic stains and weather 
stains. No replacement is ever necessary. They 


stay white. 


Write for complete, money-saving information 
on traffic markers to Universal Atlas Cement 
Co., Subsidiary of United States Steel Corpo- 


ration, 208 South LaSalle Street, Chicago. 


ATLAS WHITE TRAFFIC MARKERS 


Made with Atlas White Portland Cement — Plain or Waterproofed 
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Speedy Erection of a Suspension Bridge 
Pre-Stressed Cable Strands Fabricated in the United States Expedited Construction of Ramfis Bridge 
in the Dominican Republic 
By W. A. Reeve 


MANAGER OF ERECTION AND RESIDENT ENGINEER, FOR JonN A. Roesiinc’s Sons Company, or TRENTON, N.|]. 


OME unusual features marked the design of 
\J) the Ramfis Bridge. Among them were the use 
of pre-stressed strands in the cables, each of which was 
cut to length in the shop; a light-weight floor of inter- 
locking steel channels filled and faced with pre-cast 
asphalt planks; and open-strand cables of galvanized 
wire, a type of construction which facilitates access 
jor inspection, painting, and maintenance. Re- 
markable speed of erection was made possible by 
this simplified design. Because of the accuracy with 


Bridge over the Rio Yaqui del Norte, near Mao, in 

the Dominican Republic, work was commenced on 
the design of the Ramfis Bridge over the Higuamo River, 
near San Pedro de Macoris. This bridge, which is about 
43 miles east of the city of Santo Domingo, the capital 
of the Republic, links the entire eastern part of the 
country with the capital city. For many years a gaso- 
line-powered, paddle-wheel ferry had been in service at 
the crossing, which is on the principal arterial highway 
of the Republic. Since the river here is tidal and is 26 
ft deep for 300 ft of its width, it can readily be seen why 
there has been a demand for a bridge at this point for 
years. 

The bridge consists of a central suspended span of 
554 ft and two suspended side spans of 186 ft each, the 
total span of cables from anchorage to anchorage being 
1,044 ft. From end to end of the approach handrail— 
that is, over the extremes of the anchorage blocks— 
the total length is 1,103 ft. The clear height from the 
bottom of the bridge to the water is 70 ft; the height 
of the steel part of the towers, 120 ft; and the width 
of the roadway, 20 ft. 


Pipes the completion of the San Rafael 


DESIGN OF SPAN 


The design was based on the standard, first-class 
United States highway loading, H-15, and in addition 
provision was made to withstand tropical hurricanes, 
which in this locality sometimes reach a velocity of 
nearly 200 miles per hr. In 1930 a velocity of 185 miles 
per hr was officially recorded on an airport anemometer 
near the site of construction. At this velocity the 
instrument blew away from its moorings, so that although 
the wind increased in intensity, later velocities could 
not be recorded. Strong battened channel diagonals 
placed below the deck at the lower chord elevation 





which the cables had been measured and marked dur- 
ing pre-stressing at the factory, each cable strand was 
erected in place without the necessity of field measure- 
ments, the two cables being completed and adjusted in 
eight days. As a record of the rapid erection of a 
short-span highway suspension bridge located in the 
West Indies, 2,000 miles from the fabricating shop, 
Mr. Reeve’s article is of more than usual interest. 
The time required from the beginning of the design to 
the completion of the structure was five months. 


provided resistance to wind load. The value of the 
welded steel interlocking floor as a wind brace is con- 
siderable, but in order to ensure an additional margin 
of safety this added strength was not considered in the 
design. 

Each tower consists of two posts——a square box section 
built up of plates and corner angles—connected with 
horizontal struts and V-shaped bracing. Countersunk 
saddles are set into the tops of the tower columns and 
protected against the weather by covers. The bearing 
for the lowest layer of cable strands in each saddle is a 
grooved steel casting; and that for the middle and 
upper layers, steel reinforced zinc filler blocks. Each of 
the two cables consists of nine galvanized steel bridge 
strands, each strand being 1°/,. in. in diameter. Pure 
zinc buttons cast on each strand, fore and aft of the 
saddles, serve for shimming and locking the cables to 
the tower tops. 

Each strand was pre-stressed, measured to exact 
length while under working tension, cut to length, and 
marked at the factory before shipment, so that in the 
field the marks corresponding to saddle centers could 
be set to the center mark on the saddles as soon as the 
cables were hoisted. These marks proved so accurate 
that, when the strand sags were adjusted to the correct 
elevation, a variation of only */s in. was noticed. 

Similarly, the marks for the positions of the cable- 
bands to which the suspenders are attached, proved 
to be accurate in every case, so that it was necessary 
merely to set the bands at these marks and to tighten 
the bolts. The advantage of this accuracy, which is 
obtained by pre-stressed measurement in the factory, 
is such that the strands can be treated in the field as 
accurately fabricated pieces of steel work and dropped 
into place without the necessity for any field measure- 
ments. The cables are of open construction, each 








te 


strand being so separated that it will be easy to inspect 
and paint all surfaces at any time after the bridge is in 
service. 

Che cable anchorages are of a special type, consisting 





Ferry REPLACED BY BriIpGE AT SAN 
PEDRO DE MACORIS 


PADDLE-WHEEI 


of bearing blocks and adjustment shims. Most of the 
suspenders are made of cable strand, also pre-stressed 
and measured to exact loaded length in the factory. 
he five short suspenders at the middle of the main span 
on each cable consist of double steel links. All the 
suspenders are pinned to the reinforced webs of the 
truss posts just inside the top chord. The cable bands, 
of a new and improved type, illustrated in an accom- 
panying photograph, consist of four vertical grooved 
plate castings bolted together with four steel bolts. 
he suspenders are attached to a steel pin passing 
through the cable band. 

Che trusses are divided into 15-ft panels, each con- 
sisting of vertical posts at the suspender points and two 
diagonals meeting at the center point of the top chord. 
At each tower, the trusses rest on vertical rocker links 
to provide for deflections and temperature changes. 
Near each cable anchorage at the end of the side-span 
truss the cable is held down by a rocker or articulated 
post anchored to the small concrete pier on which the 
stiffening truss rests. 


PROGRESS OF ERECTION RAPID 


From November 4 to 18, 1933, a small gang was oc 
cupied in clearing the site of jungle vegetation; building 
the engineer's house and office, and stores for cement and 
tools; bringing the 33,000-v power line to the site; 
and gathering together equipment from various parts of 
the island. As the river water is saline and highly 
corrosive, a well 6 in. in diameter and 100 ft deep was 
driven and equipped with an electric deep-well pump. 
From this well a 2-in. pipe line was run to a battery of 
tanks, with a capacity of 6,000 gal, on a 20-ft timber 
tower, and thence across the bed of the river to a similar 
set of tanks on the far side of the river. The pipe line 
across the river was suspended by floats at several points 
to keep it from drifting away or sinking into the 100-ft 
stratum of soft mud in the river bottom. These floats 
were provided with port and starboard navigation lights. 

For the camp a rain-water catch provided water for 
drinking and bathing and supplied the kitchen. A local 
sewage-disposal system was installed, with toilets sup- 
plied by well water. Barracks for the workmen were 
then built, and the whole site was enclosed in barbed 
wire. There were four entrances to this enclosure with 
guards at each. Access roads, totaling over a mile in 
length, were opened and graded at both ends of the 
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bridge. This work was done by hand labor. The 
next two weeks were spent in making a survey, borings, 
and soil pressure tests and in locating the reference stakes 
and bench mark references. 


LOCATION AND MEASUREMENT OF SPANS 


On the transverse center lines of the towers, base lines 
equal to the main span of the birdge were run out from 
each side of each tower, and earth platforms were placed 
with a location stake in each. In one case this platform 
was a wooden jetty on piles in the river. This gave a 
45-deg angle for triangulating the main span. As a 
check triangulation, a similar set of platforms was es- 
tablished on the same bases to provide a 30-deg angle 
to the opposite shore. Then the exact span of the 
bridge was staked on a level stretch of highway, a 
10-ft post erected at each end, and a 600-ft length of 
aircraft cord '/s in. in diameter anchored at one end. 
The chord was passed over ball-bearing sheaves on the 
tops of the posts and counterweighted with a 600-lb 
weight at the far end. By means of plumb bobs the 
staked distance of 
the main span on 
the ground, 554 ft, 
was transferred to 
the high-tensile 
steel aircraft cord 
and marked by 
white paint and 
friction tape. 
The counter- 
weight and cord 
were then passed 
across the river 
over the main- 
span location 
stakes and 
checked 20 times. 
The average 
showed the triangulation marks to be */, in. longer than 
the direct measurement given by the aircraft cord, so the 
marks were closed in to suit. The triangulation stakes, 
which were of hardwood 9 in. in diameter with '/)-in. 
pins for marks, were set in concrete 2 ft deep. The 
measurements from tower footing to cable anchorage 
were made in three ways, and checked 20 times for 
each method. The first method employed a plumb 
bob and tape and horizontal steps of 10 ft; in the second 
method measurements were made by means of vertical 





CABLE-BAND CLAMP FOR ATTACHMENT 
or SUSPENDERS 


EXCAVATING FOR A TOWER FOUNDATION 
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angles and inclined tapes read with the theodolite; 
and the third method was by vertical ordinates and in- 
clined tapes, with a precision level reading. The re- 
sults of these three methods were averaged. 


REINFORCED CONCRETE ANCHORAGES 


Excavations for the towers and anchorages were made 
in caleareous rock, which required blasting. The only 
equipment used consisted of picks and shovels; 18-ft 
lengths of hexagonal drill steel with flat points; two 
compressed-air concrete breakers with either star or 





POURING THE PIER FOR A TOWER 


triangular points; and stepped platforms for throwing 
up spoil. 

The presence of water in the pier holes excavated for 
the towers necessitated the use of two 4-in. and three 
6-in. centrifugal pumps with choke discharges. For 
four of these pumps an electric motor drive was devised, 
and the fifth was driven by an old Ford automobile 
engine. On completion of the pier holes, borings were 
made to a depth of 14 ft below the rock floor of the holes 
to test for cavities or change of strata. Furthermore, 
the rock surface line was traced by borings for a con- 
siderable distance riverward, thus establishing the rock 
profile and eliminating all danger of future scouring or 
washouts. All this work was completed by January 
22, 1934, on the Santo Domingo side, and by January 
30 on the San Pedro de Macoris side. 

Pouring of the concrete for the tower piers commenced 
january 27, and the Santo Domingo pier was finished 
on January 31. The forms and reinforcing steel had 
been prepared in advance, the forms being in bolted 
sections for use on both sides of the river consecutively. 
Great care was taken in pouring the concrete to the 
exact elevation required so that no chipping, grouting, 





STARTING ERECTION OF A STEEL TOWER 
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or shimming were necessary under the tower footings. 

A week after the second pier was concreted, the Santo 
Domingo anchorage was poured. The process required 
from February 17 to 21, the anchor steel having been 





PRE-STRESSED CABLE STRANDS BEING ERECTED 


placed in advance on concrete stools. The main block 
of the San Pedro de Macoris anchorage—about 1,000 
cu yd—was poured in one piece by mixing and placing 
continuously for four days and three nights. No 
construction joint was necessary. 


ERECTION OF TOWERS 


On March 5, on the arrival of some of the tower steel, 
erection was commenced. A 55-ft, 12 by 12-in. gin 
pole was used to put the 10-ton column footings in 
place, and the same gin pole was used to set the 87-ft, 
13 by 13-in. gin poles on the piers, two on each pier, 
with four guys to each. These gin poles were made by 
splicing a 67-ft pole to a 20-ft pole. Thereafter, for 
the top members of the tower, a 55-ft pole was used. 
The 87-ft composite poles were placed on top of the 
shorter poles, and the whole moved out from the tower 
columns, lashed to the tower, and guyed at the top. 
The hoisting rig consisted of a 4:1 °/s-in. plow-steel 
wire rope running through a snatch block attached to 
one drum of a pair of 2-drum, 50-hp electric hoists. 
Owing to the severity of the weather during the month 
of February, the shipments of tower steel were some 
what delayed. Asa result, erection of the towers had 
to take place spasmodically, as steel came in, over a 
period extending from February 25 to March IS. 

All steel shipments were brought up the river on 
lighters from the port of San Pedro de Macoris and 
deposited on two homemade floating wharves by means 
of two timber derricks. These derricks were fabricated 
at the bridge site, the fittings being hand forged and the 
timbers hand dressed by bridge-erection gangs, com 
posed entirely of Dominicans. After the tower steel 
had been erected, it was riveted, and assembly of the 
truss panels was commenced on the ground below 


ERECTING CABLES AND ATTACHING 
SUSPENDERS TO THEM 


Che next step was to place the reels of bridge strand 
in order at each end of the bridge anchorages and to set 
up four timber horses with hollow shafts to take the 
reels. In the meantime two lengths oi flexible wire 
rope, °’s in. in diameter, were spliced together to give 
one piece 3,500 ft long. One end of this was fastened 
to a drum of a 50-hp winch at anchorage B, the other 
end was passed across the river and through snatch 
blocks around anchorage A, back across the river, 
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around anchorage 8, and was fastened to the second 
drum of the same winch. About 1,300 ft of the °/,-in. 
line was reeled in on this drum, leaving the sag of the 
going and coming lines just below the surface of the 
water. A pennant was attached to the south line at 
anchorage B and another to the north line at anchorage 
A. Simultaneously, a bridge strand socket at end B 
and one at end A were fastened to the pennants and two 
strands were hauled out together, one going east and 





LIFTING THE FLOOR SysTEM 
INTO PLACE 


ERECTION OF TOWER STEEI 
WITH WoopEN GIN POLES 


the other west. On arrival, the front sockets were 
fixed in their anchorages, and the rear sockets taken 
from the reels and fixed in their anchorages. 

During the operation of hauling the strands a slight 
back tension was maintained by snubbing the reels 
with a piece of timber. A whip was then lowered from 
the tower top and the tower-top part of the strands 
was picked up by a two-hook equalizing sling, so that 
both strands could be hoisted simultaneously to the 
tower tops. This operation was repeated until the 
first layer of six strands—three in each cable—was in 
the tower saddles. Adjustment of the strands then 
began by shimming the strand buttons at the tower 
tops in order to give correct elevation of the strands 
at the middle of the main span. This was checked by 
transit and precision level, the towers having been 
checked previously for verticality of center line. 

After the strands were locked at the tower top, each 
strand in turn was pulled back at the anchorage and 
shimmed there. This had the effect of bending back 
the tower tops a few inches away from the river. The 
new elevation at the middle of both the main and side 
spans was then checked, and the saddle fillers were 
placed in the tower tops ready for the next layer. After 
a second layer had been hauled and hoisted, it was 
shimmed and locked at the tower top in order to bring 
it parallel to the lower layer. It was then pulled back 
and shimmed at the anchorage so as to bend the tower 
top back a little more. The new sag elevations were 
checked in both main and side spans, and the same 
operation was repeated for the third and last layer. 

The anchor post in front of each anchorage was then 
clamped to the cable and the cable pulled down to 
position by the anchor bolts in the small pier on which 
the stiffening truss rested 

After the resulting sag elevations were checked, the 
cable bands and suspenders were assembled on the 
cables at the tower tops and each assembly was slid 
down to its mark on the cable by a man seated astride 
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the cable, who tightened the cable band bolts after he 
had arrived at the proper position. 


PLACING TRUSS STEEL AND FLOOR 


At this point endless °/s-in. wire rope grommets were 
placed in pairs fore and aft of the eight cable bands 
nearest to the towers, and a four-to-one wire-rope block 
and tackle was hooked on at eight cable bands simul- 
taneously. On the ground below the towers, each floor 
beam was riveted to its two truss posts, and two top 
chord sections with four diagonals were bolted to the 
truss-post gusset plates. Then the two corresponding 
bottom chords were fastened on by means of single bolts 
acting as trunnions, so that when they were in the air 
they hung down verticaily, supported at one end. After 
this operation was completed, two grommets were 
passed around each end of the floor beam inside the 
truss posts, the hoisting tackle being restrained by 
passing through an 18-in. U-bolt fixed in the top of 
the truss post. Thus a complete truss panel of 15 ft 
with its floor beam formed one lift. Four panels were 
hoisted simultaneously and pin-connected to the sus- 
penders, 19 panels being hoisted and placed in 8 hrs. 
The whole truss and all floor beams were hoisted, placed, 
and connected in 4'/, days, the work proceeding out- 
wards from the towers each way. A check was kept 
on the positions of the tower tops at all times to prevent 
undue motion and possible slippage of strands through 
the saddles. 

Wind bracing and stringers were hoisted on a whip 
and placed outwards from the towers. Then two- 
thirds of the floor plates, which are of the interlocking 
channel type, were hoisted and placed in pairs on each 
panel of the floor stringers. Previously the under sides 
of the plates had been painted with aluminum. By 
the time the plates were placed, the cables had sagged 
to the curve which made it possible to bolt up all chord 
splices and diagonals without having to force a single 
connection. In fact the closing splice overlapped 
'/s-in., until it was noticed that a heavy timber was 
resting on the cables above the splice. After this timber 
was removed, the splice slid into place by hand pressure. 
Meantime the towers had been coated with aluminum 
paint inside and out. The floor beams and below- 





STIFFENING Trusses Reapy TO BE CONNECTED 


deck wind bracing were also painted at this time to 
avoid the use of scaffolding later. 

Next, 20 gangs were put to work riveting the lower 
chords, the wind bracing, and the stringers. After 
this was done, the rest of the floor plates were placed 


and welded. 
The operation of placing the floor consisted of inter- 
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locking each section of floor plate. The sections were 
about 5 ft wide by 20 ft long, that is, the width of the 
bridge. The 5-ft sections were hooked together by 
engaging the channel flanges, and two hardwood spacers 
were hammered into the joint. Then the last plate 
engaged was centered between the two adjacent truss 
posts by hardwood shims. Immediately after this 
operation, a gang laid a timber measuring 10 by 10 in. 
by 21 ft across the deck and, by means of a jack placed 
under each chord, forced the deck plate down on top of 
the stringers. The welder then filled the plug welds 
over each stringer and tack-welded the engaged flange 
splices. This operation was started on both sides of 
each tower simultaneously and progressed until finished. 

Every groove in the deck plates was filled with pre- 
cast asphalt planks and rolled with a 12-ton road roller. 
Just before each filler was placed, the grooves were 
coated with cold asphalt cement by means of brooms 





Pre-Cast ASPHALT PLANKS LAID IN FLOOR GROOVES 


and 6-in. flat brushes. Mineral-surfaced asphalt slabs 
were laid longitudinally with staggered joints over an 
additional coating of cold asphalt cement. After the 
full dead load was in place, the top chord was riveted. 
The road roller again passed over the finished road 
surface for several hours. Wheel guards were placed 
and bolted with lock nuts to facilitate repairs in case 
of traffic damage. 

After the cable bands had been given their third and 
final tightening, the painters completed the first and 
second coats of paint. A white center line and traffic 
arrows were then painted on the deck. 


APPROACHES AND DRAINAGE 


In the meantime the highway grading had been ex- 
tended to the anchorages, the sand compartments 
between the anchorages and the truss-rest piers had 
been filled, and the tar top surface rolled into the ap- 
proaches. A steel handrail was then placed between 
the anchorage pin and the truss rest piers to protect 
the cables, and a well-designed concrete balustrade was 
poured and faced on top of the anchor blocks. Each 
balustrade terminated in an artistic obelisk carrying 
an opal globe light at its summit. A short section of the 
highway proper was then fenced with a dwarf mortarless 
stoue wall, pointed with cement and topped with a 
reinforced concrete coping. 

To facilitate the escape of rain water from the cable, 
a concrete collecting trap was poured against each side 
of the buried anchor block, and a 4-in. earthenware 
drain pipe 200 ft long was carried down the hillside 
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away from the bridge site. Since the Santo Domingo 
anchorage is underground, it was provided with concrete 
inspection vaults for the cable connections and a pair 
of padlocked manhole covers. The San Pedro de 
Macoris anchorage, which is above ground level, was 
provided with reinforced concrete inspection chambers 
and padlocked steel doors. 


SHORT CONSTRUCTION PERIOD 


As a result of the severe winter and two months of 
tropical rainy season, which caused delays in the shipping 





CONCRETE BALUSTRADE OVER THE ANCHORAGES 


of materials, certain phases of the original estimated 
schedule of construction were lengthened. However, 
such delays were offset later by a speeding up of. the 
final stages of the work to such an extent that the bridge 
was finished by May 5—-six weeks ahead of the contract 
date, June 15. 

When it is realized that the Ramfis Bridge was de- 
signed, fabricated, shipped 2,000 miles by sea, and erected 
complete in the short space of five months, in spite of 
adverse winter conditions affecting fabrication, ship- 
ment, and construction at the site, the economic value 
of such modern suspension bridges is readily apparent 
Making excavation for tower piers, anchorages, and 
rest piers occupied only 11 weeks. Placing the con 
crete, which was mostly reinforced, required 16 days 
Erection of the tower steel occupied 13 days, including 
waits for shipments, while erection and adjustment of 
the cables were accomplished in the remarkably short 
time of 8 days. Hoisting and placing of the complete 
trusses and floor beams required but 4'/, days, and only 
5 days were spent in placing and finishing the asphalt 
floor. The towers, superstructure steel, cables, and 
floor were erected complete in 55 working days 

The interlocking type of steel floor used in this bridge, 
quite apart from the economy of its light-weight design 
and the reduction of dead weight in the structure, 
proved very convenient as a loading medium for no 
stress splicing of the truss chords and as a working 
platform for the riveters. Another feature of importance 
is the fact that the moment the last piece of mineral 
surfaced asphalt roadway material was in place, road 
rollers and vehicular traffic could be allowed to pass 
over the bridge. General Trujillo, the President of the 
Republic, opened the bridge on May 18, and the fiesta 
in celebration of the event lasted three days and nights 

For this bridge the design of the concrete substructure 
and the steel superstructure, together with the furnish 
ing of all steel and cables, was in charge of the John A 
Roebling’s Sons Company under direct contract with 
the government of the Dominican Republic, for whom 
A. W. Rogers, Assoc. M. Am. Soc. C.E., is consulting 
engineer. I served as resident engineer for the com 


pany. 
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N order better to understand the 
engineering problems involved in 
the Civil Works Administration 

and the Federal Emergency Relief 
Administration, it is well to consider 
the aims underlying the establish- 
ment of these organizations. In the 
final analysis the success of the pro 
gram should be judged by the extent 
to which these aims were fulfilled. 
Since the creation of both adminis- 
trations was an emergency measure 
in a time of acute distress, there 
were many flaws in their organi- 


N the recent country-wide program 

of relief which was conducted through 
various forms of administration, the 
peak was reached during the CWA 
administration. During this period, 
which lasted about three and one-half 
months in Florida, more than 4,000,000 
needy persons were employed in the 
whole country. This involved an outlay 
of approximately $750,000,000, most 
of which was used for payroll, Florida’s 
share being over $15,500,000. In this 
article Mr. Perry gives an interesting 
résumé of the administration of relief 


munity gardens. Although during 
this period $3,900,000 was spent in 
Florida, the engineers employed, of 
whom there were only three or four 
in the entire state, received salaries 
of approximately one hundred dollars 
a month. 

As a result of the ‘‘new deal,” 
inaugurated in 1933, the Federal 
Government came to the aid of the 
various states. On May 12 the 
Federal Emergency Relief Act was 
passed, and an added impetus was 
given to relief work. From then 








zation which doubtless would have activities in the state of Florida, om the work fell into two classes, 
been avoided if there had been emphasizing particularly the work of namely, investigation of applica- 
time for deliberation. This state- the engineer in this connection. tions for relief and providing work 
ment holds true for the _ engi- relief for approved applicants. By 


neering department as well as for the entire organization. 
The fundamental purpose of these administrations 
was to provide employment for persons who needed it. 
It was a case of putting a man to work at the first job 
that came to hand and as quickly as possible. Later 
when the engineering department began to function 
more smoothly, an effort was made to place men on 
jobs for which they were best qualified. The work as a 
whole throughout the state of Florida was carried on by 
employees who were listed on relief rolls. The general 
type of man on these rolls is below the average in ability 
in the various trades and is not the sort of person one 
would hire on a contract job. I estimate the efficiency 
of relief client workers as a whole to be as low as 50 
per cent of normal. 
1932 


In its present form the FERA is a continuation of 
three, more or less similar, administrative acts passed 
to provide relief. Through provision of the Emergency 
Act, which was passed in July 1932, funds were loaned 
by the Reconstruction Finance Corporation to the 
various states. These funds were entrusted to the 
governors of the states who, with the aid of advisory 
councils on employment relief, were responsible for their 
administration. Florida received the first money from 
this fund in September 1932. The allotments were 
made to counties, the allotment for each county being 
administered by an especially appointed advisory 
council. The head of this county council, called an 
administrator, was chosen because of his standing in 
the community and served without compensation. 

At state headquarters, at Tallahassee, an engineering 
department was set up. At first the duties of this de- 
partment were merely to traverse the state, contact the 
various administrators, and attempt to provide some 
sort of a work program, whereby the recipients of money 
from this relief fund would be called upon to earn it. 
The general type of project set up at that time con- 
sisted of cutting weeds, raking leaves, and making com- 


EMERGENCY RELIEF ACT OF 


November the relief case rolls in Florida represented 
nearly 30 per cent of the total population of the state. 

The class of work, as heretofore, was of a purely main- 
tenance nature, the permanent value of which was 
generally negligible. Finally, however, a number of 
projects were originated throughout the state by local 
governmental units. Materials were donated for these 
projects, which have proved very worth while. 

The engineering department was permitted to increase 
the force of active field engineers to five. It was the 
duty of this department to suggest projects of a more 
worth-while character. They endeavored also to have 
placed in each local county administrative unit a man 
of technical training who was termed the ‘director of 
work.’ He was made responsible for the projects in 
his section and handled everything, from getting up 
projects to acting as foreman, supervisor, timekeeper, 
and paymaster. 

It can readily be seen that at this time, in the develop- 
ment of the relief programs, there was no engineering 
department or supervision worthy of the name. Then 
the program expanded so suddenly that the department 
had to operate under the tremendous handicap of lack 
of preparation. 





SwIMMING Poot AND Batu House, De_tray BEACH, FLORIDA 
A Project of the CWA and FERA, Completed in November 1934 
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The purpose of the CWA was to provide work for 
legitimate relief cases and to overcome the stigma 
generally attached to the receiving of direct relief. In 
Florida the CWA was formed in accordance with Govern- 
ment instructions and operated under Government rules 
and regulations. On November 22, 1933, CWA offices 
were established in Tallahasse by 
simply increasing existing FERA per- ba 
sonnel in order to care for the greater . 
volume of work. It was originally 
intended to close out the CWA pro- 
gram on February 15, 1934. Actually 
it ran from November 27, 1933, to 
March 10, 1934, or a total of 15 
weeks and 2 days. 

Due to the suddenness with which 
the program was launched there was 
little time for preparation. All 
county relief administrators, of whom 
there was one for each of the 67 
counties, were informed by wire that 
they were to become administrators 
in their respective counties of the 
CWA program and that they should 
transfer all their relief cases to the 
CWA. On the first day of operation, 42,000 were thus 
transferred from the FERA tothe CWA. At the close 
of the fourth day 62,000 had been transferred, and by 
the end of the first month 92 per cent of the relief cases 
were employed by the CWA. Thus within 30 days em- 
ployment on several thousand approved projects had 
been found for some 85,000 men. In comparison with 
other states, Florida ranked high for the speed with 
which projects were provided and men put to work. 
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ects that could be submitted by any county. However, 
the counties were limited in the number of CWA em- 
ployees by their man-hour quota. In most instances 
they had secured approval of far more projects than 
they could possibly hope to complete within the allotted 
time. Then, too, political influences promoted work on 
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RECREATION BUILDING ON EXPOSITION GROUNDS 
Sunshine Park, Orlando, Fla. 


certain projects at the expense of others, with the result 
that at the end of the official CWA program on March 
10 there remained a large number of incomplete projects. 

As the CWA program progressed, the engineering 
department requested the counties to resubmit a list 
of preferred projects from among the original ones that 
had been approved, so that a second and final list could 
be made up. It was hoped in this way to eliminate 
a great number of worthless projects that had been 
passed upon in the first mad rush of 
enthusiasm. However, this method 
did not give the desired results, be- 
cause numerous pieces of work that 
had already been started throughout 
the state could not conscientiously be 


| stopped. Consequently, on March 
i ii 3 iil Petit ) 10 it was estimated that approx- 





A Convict CAMP IN ORANGE CouNTY, FLORIDA 
Project Is Located Southwest of Orlando 


The state administrator allowed most old FERA 
projects to continue under the CWA with the provision 
that they must be regularly submitted and officially 
approved as soon as possible. New projects were 
checked by the engineering department at such a rapid 
rate that an engineer often passed on as many as 35 in 
one day. Fully 90 per cent of all CWA projects were 
approved during the first two weeks. In round 
numbers this amounted to over 4,000 projects. Blue- 
prints and specifications were conspicuous by their 
absence. The engineering department had little time 
for anything during this period but checking extensions. 
In the rush of approving applications a number of 
projects that had been turned down by the engineering 
department were later approved by the executive board, 
whose authority was final. 

At first no limitation was set on the number of proj- 


imately eight million dollars would be 
required to finish the projects origi- 
nally authorized. 

During the working out of the 
CWA program the engineering or- 
ganization consisted of a state 
engineer and an assistant state en- 
gineer. There were also six district 
engineers and eight office engineers, 
all of whom had headquarters in 
Tallahassee. The district engineers, 
who had control of the work in their respective localities, 
had the privilege of employing as many inspectors as 
was deemed necessary to supervise the active projects 
in their districts. These inspectors made daily visits to 
the projects and kept the district engineers informed of 
the progress of the work by means of reports. The 
district engineers in turn reported weekly to state 
headquarters. In this way the headquarters could keep 
track of the work throughout the state and make many 
technical recommendations. 

After the first few weeks of work an attempt was made 
to keep the. program within reasonable limits by making 
it necessary to have the district engineer approve all 
projects. It was, however, a case of locking the barn 
door after the horse had been stolen. During the 15 
week period of the program a total of nearly $16,850,000 
was spent in the state. Of this amount, 92.3 per cent 
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was furnished from Federal funds and the remainder 
from various local contributions 
Expenditures were made at the rate of $1,100,000 


per week Records show that nearly 95 per cent of 


this huge sum was spent directly on work projects. Of 
cent 


the remainder, 4 per was devoted to adminis 
trative one-half 
ol one per cent went 
into the maintenanct 
of reemployment 
offices; and only three 
hundredths of one pe 


cent was used for com 


costs 


pensation for injuries 


Chis last ts a signifi 
cant factor For 
nearly 100,000 work 
relief cases, payments 
for injury totaled 
slightly over $6,000! 

\llotments were 
made by counties, 
Duval County being 
the recipient of 


$2,000,000, the largest 


amount received 


Che smallest allot 
ment was made to 
Hendry County, 


whose total during this 
period was only 
slightly in 
$20,000 

lhe largest approved CWA project in the entire state 
was the Tampa Fair Grounds. This project was ap 
proved for $367,000, of which amount $257,000 was 
actually spent prior to March 10. Since the inception 
of the present FERA program this project has been 
completed for much less than the original estimate. 
\ park beautification project, calling for an expenditure 
of $750,000, was submitted only a few weeks prior to 
the close of the CWA program. Needless to say, it was 
not approved 

Some of the outstanding projects started under the 
auspices of the CWA were the Tampa Fair Grounds, the 
Gardens at Palatka, a large mosquito control 
project at Miami, a 
Sanitary sewerage sSys- 
tem for Jacksonville, 
the Welaka fish hatch 
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ery, and a _ consoli 
dated school building 
at Jay. This latter 


project, which in 





SEWER EXTENSION, S1 


NorTH SHORE 
At Left, Ground-Water Lowered by Well Points for 36 and 48-In. Lines; 
At Right, Sheating, Cribbing, and Shoring for 36-In. Sewer 
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LAKELAND Burt BY Revirer LABOR 
One of Florida's 118 Usable Airports, as of January 1935 





PETERSBURG, FLA., BurLt BY Revier LABOR 


volved an expenditure of slightly over $100,000, called 
for the construction of one of the largest rural schools 
in the state. The original building was destroyed by 
fire early in November 1933 and, because of the financial 
condition of the county, it was impossible to rebuild it. 
Except for the aid of CWA funds, a number of pupils 

would have been with 

out schooling for some 


time. Most of the 
projects just men 
tioned were not fin 


ished at the close of 
the CWA program, 
and the completion of 
these under the pres 
ent administration, 
which is limited to 
relief, has become one 
of the many problems 
of the engineering 
department. 

The present pro 
gram of relief was 
authorized by the 
Federal Emergency 
Act of 1934. This 
program differs radi- 
cally from the CWA 
program which it 
succeeded in that it 
sponsors relief through 
work projects requir- 
ing a minimum ex- 
penditure for materials. The program also inclines 
toward the work of rehabilitation, and the projects 
therefore are becoming increasingly less constructive in 


nature. This of course is not the sort of a program 
that engineers like to develop. Furthermore, unless the 
civil agencies interested will provide the mecessary 


materials, it will be almost impossible to do any work 
of a permanent engineering nature. 

Moving the headquarters for the entire state from 
Tallahassee to Jacksonville, where it could operate more 
efficiently, was the first step in the new program. Be 
sides the lack of money for materials, we were handi- 
capped further in developing this program by the fact 
that there was a 
budgetary allowance 
for relief and that the 
amount allotted to 
Florida for this pur- 
pose was very small. 
A common laborer 
could work on an 
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average of only three days a month, and the maximum 
for skilled labor became from one to two days. By 
budgetary allowance is meant the minimum amount of 
money per month certified by a case worker as the least 
that a given family could subsist on. Soon after the 
organization was set up in Jacksonville the office force 
of the engineering department was reduced approxi- 
mately 50 per cent, all of our 80 field inspectors being 
let out at that time. 

A unique administrative control was then established 
in the state. Under this Florida was divided into ten 
regions. ‘The present engineering organization is headed 
by a technical advisor, who is on the state adminis- 
trator’s staff. The engineering department consists 
of a chief engineer and four technical assistants, including 
a field engineer, a project engineer, an architect, and an 
estimator. These men have had experience in road 
construction, drainage, sewerage, and other public 
utilities work as well as in general building construction. 
Airport construction, mosquito control, recreation, and 
beautification projects, together with the public health 
work, are handled by special departments. However, 
the supervision of all these projects remains with the 
engineering department. Each region has an adminis- 
trator, an engineer, an auditor, and a relief director. 
Generally, this same system was followed in the organi- 
zation of the various counties, in which minor officials 
reported directly to their superior officer in the regional 
administration. The engineering representative in the 
county was termed a director of work. 

It was found that in order to complete the CWA 
projects already begun it would be essential to have 


donations, and the additional duty of securing these 





ONE OF FLoripa’s New HiGH SCHOOLS 
A FERA Project at Apalachicola 


was placed on the field engineers, who cooperated very 
wholeheartedly. Except for school projects, the com- 
pletion of which was taken out of the control of the 
regional engineers by state headquarters, there was 
hardly a project for which necessary donations for ma- 
terials and skilled labor were not obtained by our re- 
gional engineers or their representatives. In one region 
alone over $100,000 was obtained entirely through the 
enterprise of the regional engineer. I estimate that 
approximately $750,000 has been obtained through the 
efforts of the engineering department. 

On October | the ten regions were decreased to eight, 
although there is the same administrative personnel in 
these eight districts. The 67 counties have been pro- 
portioned among these districts, proper consideration 
having been given to such features as the number of 
relief cases, accessibility, and geographical location. 

The 1934 relief program includes many and varied 
kinds of work. It is expected that there will be 13 
beef-canning plants in the state. Construction has 
already been started on them, and at this time 1! 
canneries are operating. The average capacity per day 
will probably be 100 cattle per cannery, and the plants 
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were designed to handle approximately 250,000 head. 
However, it appears that only about half of this ca 
pacity will be utilized. The program includes re 
ceiving cattle from the West, unloading them, and pro 
viding proper grazing land. The cattle are to be slaugh 
tered and the carcasses properly refrigerated. When 
needed, they will be sent to the various canneries for 





Crvic CENTER AT Bartow, FLA 


Construction of City Halls, Municipal Buildings, Hospitals, 
Schools, and Community Buildings Forms Part of 
Florida’s Relief Program 


processing, and all of the canned beef will be given to 
relief cases. 

The construction of airports has received full support 
in Florida. This is an ideal type of relief project in 
that it can utilize a maximum of unskilled labor. The 
location of the state makes it suited for an extensive 
aviation development, especially when the subject of 
travel between North and South America is considered 
Prior to the inception of the FERA program, there were 
68 airports in the state, most of which were poorly 
marked and badly maintained. At best they could be 
classed only as emergency landing fields. By January 
1, 1935, however, it is expected that 118 usable airports 
will be available. When the aviation program, as now 
contemplated, is completed, Florida will have 143 well 
equipped fields. The vast expanse of lakes, ponds, 
swamps, and wooded areas in the state makes this con 
templated development necessary to ensure the safety 
of air travel. 

An extensive survey has been made of the number of 
farmers eligible for rehabilitation. Final estimates 
place the number of eligible farmers now on the land at 
17,281. The aid actually extended to them will depend 
on the funds available for the development of the pro 
gram of rehabilitation, which has broad possibilities 

Beautification and recreation work are in charge of 
special departments, which have representatives in the 
various district offices whose functions are largely pro 
motional. However, once the projects are undertaken, 
they are handled by the work division just as is any other 
project. 

Since March a special fund of $250,000 has been 
received for the completion of old CWA projects, the 
amount to be expended for the full-time employment 
of skilled labor, which was not available on the relief 
rolls. This fund, together with approximately $750,000 
contributed by various counties and school boards, 
has brought the construction projects to a point where 
they will soon be completed. Engineers hope that, if 
a new work program is inaugurated in the winter of 
1934-1935, it will take the form of a program of con 
struction so that the activities of the FERA in Florida 
will leave worth-while monuments for the future 











Model Research on Spillway Crests 


A Study of Pressure Distribution and of Discharge as a Function of Crest Design 


By Hunter Rouse 
Instructor in Crvit ENGINEERING, COLUMBIA 
University, New York, N.Y. 


ye IR determining the profile of an overflow spillway, 
/ recourse has been had to the rule-of-thumb, but 
faully, method of making tt coincide with the free 
path of a thin set of water discharging into the atmos- 
phere with an initial horizontal velocity corresponding 
lo two-thirds the expected head on the spillway crest. 
Actually, no single filament of the nappe can be found 
which corresponds with the assumed jet discharging 
freely under atmospheric pressure. A more reason- 
able and exact method is to make the profile agree with 
the under surface of the ventilated nappe of a sharp- 
crested wer ala corresponding head. Investigations 
made by Messrs. Rouse and Reid and by others throw 
new light on the behavior of such a spillway under the 


N the design of spillways, there are three essential 

requirements to be met: the maximum expected 

discharge must be passed with the least possible 
increase in elevation of the reservoir surface; the struc- 
ture must be not only stable under all conditions but 
economical of construction as well; and the hydraulic 
characteristic of flow over the crest should be known 
more definitely than is now possible on the basis of 
unverified assumptions in design. It is questionable 
whether these three requirements can be met fully 
without a more accurate knowledge of discharge condi- 
tions than has been available in the past. 

Research on the distribution of pressure and velocity 
in such curvilinear flow as occurs over various types of 
weir sections led Mr. Rouse to make an analytical 
investigation of the design of spillway crests. This 
investigation was conducted by him at the Massa- 
chusetts Institute of Technology, and presented in the 
form of a thesis for an advanced degree, entitled ‘The 
Distribution of Hydraulic Energy in Weir Flow with 
Relation to Spillway Design."’ Through this method 
of attack, a number of fundamental points became evi- 
dent that apparently are often neglected or misunder- 
stood in current practice. Conclusions reached in this 
investigation have been tested by Mr. Reid in the River 
Hydraulics Laboratory of the Massachusetts Institute 
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expected head as well as under appreciable overload. 
Although additional data at large scale are needed to 
obtain in dimensionless coordinates the shape of the 
ventilated nappe over a complete range of ratios o/ 
operating head to depth of approach flow, certain con- 
clusions can now be drawn. The actual head may 
exceed the designed head on a properly shaped crest 
by a considerable amount without the likelihood of the 
sheet springing loose, despite the presence of negative 
pressures under the sheet. Of primary importance in 
causing separation is an abrupt or rapid change in the 
curve of the spillway profile. This dangerous con- 
dition can be avoided by giving careful attention to the 
curves, espectally in the immediate vicinity of the crest. 


of Technology by experiments with models. The 
results of his tests were presented as a thesis for an 
advanced degree under the title, “An Experimental 
Study of a Spillway Conforming to the Measured Lower 
Surface Nappe of Flow Over a Rectangular, Suppressed, 
Sharp-Crested Weir.’’ Such definite substantiation was 
obtained by Mr. Reid that both analytical and experi- 
mental results are presented briefly here with the hope 
that they may be of value as well to those engaged in 
the design of hydraulic structures as to those interested 
in the interpretation of research with hydraulic models. 

American engineers as a rule base the curve of the 
spillway crest on the profile of the fully ventilated nappe 
of water flowing over the sharp-crested weir. For 
example, in his book, Engineering for Masonry Dams, 
W. P. Creager, M. Am. Soc. C.E., gives a number of 
dimensionless curves based on measurements by Bazin. 
On the other hand, various purely empirical formulas 
are often assumed to give a fairly accurate idea of the 
trajectory of the undermost water particles from the 
moment they leave the top of the spillway. Such 
methods are founded on the belief that the presence of a 
solid structure below the nappe, and in immediate 
contact with it, will not appreciably affect the course of 
the freely falling particles of water; that is, neither 
will the nappe tend to spring loose from the spillway 
face, nor will it exert pressure on it. 

At once certain questions arise. Will the discharge 
really be uninfluenced by a solid structure filling the 
space formerly occupied by air, and is the pressure 
between spillway face and nappe actually atmospheric? 
Under what conditions could the falling sheet spring 
free? Do such methods of determining the profile of 
the spillway crest yield the maximum permissible co- 
efficient of discharge without sacrific- 
ing either safety or structural economy ? 
And how much leeway in design is 
possible without seriously changing 
the conditions of discharge? 

Flow over a sharp-crested weir is 
governed by the geometrical propor- 





LATED NAPPE OF A SHARP-CRESTED WEIR 


SCHEMATIC VIEW OF SPILLWAY CONFORMING TO VENTI- 


Flow Profile and Expected Pressure Distribution 
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tions of channel and weir, and by 
three independent forces—gravitation, 
viscosity, and surface tension. If 
viscosity and surface tension did not 














Vou. 5, No.1 
exist, geometrically similar flow conditions at different 
scales would also be dynamically similar; that is, the 
coefficient of discharge for any ratio of head to depth of 
approach, ///D, would have a constant value regardless 
of the actual magnitude of the head, and the nappe pro- 
files would be exactly similar. Furthermore, since a 
frictionless fluid can exert no tangential force, the flow 
could not be changed by fitting the under surface of 
the nappe with a solid spill- 
way section of exactly the 
same form. If this were 
done the pressure would be 
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Pressure Curve for Profile | 


phatically depends on this curve which they modify. 

In order to study a spillway properly designed ac- 
cording to the profile of the nappe over a sharp-crested 
weir of the same proportions, and to illustrate the effect 
of a change in curvature in the immediate vicinity of 
the crest, experiments were made to determine the 
flow profile of discharge over a weir 40 cm (about 1.3 
ft) in height under a head of 8 cm, and to investigate 


Surface of Separation 
at Higher Head 
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7 4 Scale of Centimeters 
the weir crest, the same con- 
ditions of pressure and 74 
velocity would continue to Fic. 2. Crest Section or Mope. 


exist at all points within the 
nappe, and the rate of dis- 
charge would remain un- 
changed. 

Although gravity is the primary force that acts in the 
flow of water over a weir, viscosity and surface tension 
play significant rdles in altering the magnitude of the 
discharge coefficient. The extent to which viscous 
forces affect the discharge is not as yet well known; 
however, it has been definitely established that the 
effect of surface tension varies approximately with 
the reciprocal of the head, thus being greatest for low 
discharges. Hence accurate results cannot be expected 
if the nappe profiles of small weirs are used to prophesy 
conditions for large spillways. 

It is apparent that studies of small-scale models in 
the hydraulic laboratory cannot alone be depended upon 
to give accurate quantitative values for determining 
the behavior of much larger prototypes. Only a series 
of studies of the same structure at various scales will 
give the essential key to the interrelation of the three 
basic physical forces as the scale ratio changes. On this 
phase of the subject, the late Fr. Eisner’s work, ‘Ueber- 
fallversuche inverschiedener Modellgrésse,’’ Mitteilungen 
der Preussischen Versuchsanstalt fiir Wasserbau und 
Schiffbau (Berlin, 1933), is of interest; also that of 
M. L. Escande, ‘Etude théorique et expérimentale sur 
la similitude des fluides incompressibles pesants,’’ a 
thesis for the doctorate at the University of Toulouse 
(France, 1929). However, studies of small-scale models 
can provide very significant qualitative information. 
Furthermore, if a model spillway crest patterned after 
flow over a weir of the same dimensions behaves as 
expected, it is only logical to conclude that a large 
spillway will follow just as surely the nappe of a corre- 
spondingly large weir. Determination of the profile 
of very large nappes is not possible in the usual hy- 
draulic laboratory. Therefore this would be a most 
desirable project to be undertaken by such an institution 
as the National Hydraulic Laboratory at Washington 
and would supply greatly needed data. 

A hydrodynamical approach to the problem of curving 
flow, such as that over weir crests, shows that conditions 
at any point in the flow are dependent upon those 
directly upstream. Thus it has been demonstrated by 
Bazin and other investigators that any change in the 
crest of a weir will result in a change in the nappe profile. 
Logical as this reasoning may seem, designers are prone 
to determine carefully the downstream curve of the 
spillway face, and then proceed to round off, bevel, or 
prolong the short upstream curve to suit their fancy 
despite the fact that the downstream curve most em- 
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SPILLWAY 


With Pressure Distribution at Designed Head 
and Surface of Separation at Higher Head 


the pressure and velocity distribution throughout the 
flow. The spillway model is shown schematically in 
Fig. 1. Based on the measured curve of the lower 
surface of the nappe, a spillway section was accurately 
modeled in concrete and provided with 11 piezometer 
inlets at intervals over the vertical and curved surfaces 
in the region of the crest. In this way it was possible 
to measure discharge, profile, and pressure distribution 
during flow over this spillway under the same head, and 
compare these values directly with the previous results. 
Moreover, the crest of the spillway could be varied 
either by cutting away or by building up with plasticine 
to any desired form. 

In the case of the weir, surface tension causes the 
nappe to spring loose a short distance below the crest 
rather than at the sharp upstream edge, due principally 
to the small width of the crest, which is never made 
absolutely sharp. However, the relative capillary effect 
diminishes as the head increases. Hence, some change 
was to be expected in the case of the spillway model, 
since the inserted body completely prevented the action 
of surface tension. Not only was the discharge over 
the spillway model actually lower than that over the 
weir by about 3 per cent, but the piezometers indicated 
a positive pressure at the top of the spillway curve, as 
shown in Profile I, Fig. 2. This influence was removed 
by rubbing down the vertical face of the model by an 
amount equal to the width of the weir crest, that is, 
0.6mm. While the differences in curvature were slight, 
the pressure variations were considerable. In this form, 
Profile II, the spillway gave a discharge only 0.7 per 
cent lower than that of the weir, and the pressure along 
the curves surface in the crest region did not vary from 
the atmospheric by more than a negligible fraction of 
the head. No further efforts were made to reduce 
these slight discrepancies. 

In addition to this ideal form of crest, two other 
common designs were tested, one with a short horizontal 
section at the top (Profile III in Fig. 3), such as is fre 
quently encountered in practice, preceded by a short 
curve of constant radius; and the other (Profile IV in 
Fig. 5) with a lip projecting upstream. Both profiles 
followed the ideal curve except as noted. Each of these 


crests resulted in a pressure distribution different from 
that for which the downstream curve was designed. 
As may be seen from Fig. 3, the departure of the first of 
these two from the ideal curve is by far the more marked, 
since the change in form lies more nearly in the region 
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having the greatest influence on the flow. 

It must be realized that for only the one head, //,-- 
that for which the spillway was designed—will the 
pressure distribution around the curve of the crest be 
zero. A smaller head on the weir crest would have a 
nappe lying within the profile of the chosen spillway 
section, whereas a larger discharge over the weir would 
give a curve lying outside the profile. The lower dis- 
charge, on passing over the spillway, would of necessity 
be forced to adapt itself to the established curve, and a 
certain positive pressure would exist between the sheet 
and the crest, forcing the nappe to follow a higher 
trajectory than that of free fall. Similarly, the greater 
discharge, the natural trajectory of which lies outside 
the spillway profile, would follow the established profile 
only through a reduction in pressure along the crest. 
That is to say, the sheet would be forced back against 
the spillway surface by the difference between the at- 
mospheric pressure above the sheet and the less-than- 
atmospheric pressure beneath it. In all cases, how- 
ever, the pressure would be positive a short distance 
past the crest. 

In Fig. 4 profile and pressure curves are given for six 
different discharges over a crest shaped to Profile II, 
showing the variation in pressure conditions as the 
head varies from a small value to one considerably 
larger than //,. A photographic record of profiles and 
pressure curves for the same range of // is presented in 
Fig. 5. The model spillway weir was set between two 
glass plates exactly one foot apart. All measurements 
were made with vernier gages reading to 0.1 mm (about 
0.0003 ft). For photographic purposes the rear glass 
panel was covered with white tracing paper and the 
model illuminated from behind. Thus the water sur- 
face is visible as a black line caused by the meniscus 
formed along the glass wall. ‘A few drops of potassium 
permanganate solution in the manometers made the 
water columns visible. 
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The pressures on the upstream face, plotted hori- 
zontally to the left in Fig. 4, deserve attention, since 
textbooks often refer erroneously to ‘‘impact’’ in this 
region. Hydrodynamically speaking, at the base of 
the upstream face—that is, at the intersection of the 
floor with the spillway—there is a point of stagnation, 
indicated in Fig. 1, where the velocity is reduced to 
zero because of the abrupt angle. If in this region the 
total head is the same as that of the average flow, this 
reduction in velocity head must be compensated by an 
equal increase in pressure head. Hence the normal 
static head, as given by the total depth of flow at a point 
where the surface of the approaching stream is still 
horizontal, is augmented by an amount equal to the 
velocity head of approach, and not by twice this velocity 
head as in the case of “impact.’’ The fact that frictional 
losses tend to reduce the velocity along the floor only 
serves to reduce this stagnation pressure, as is also 
shown in Fig. 1. As the flow accelerates along the 
upstream face in the direction of the crest, the pressure 
drops accordingly, approaching zero as the crest is 
reached. The stagnation pressure becomes of ap- 
preciable magnitude with greater velocities of approach 
that is, for low spillways under high heads. This was 
investigated over a great range of the ratio H/D. 

Of primary interest to the designing engineer is the 
coefficient of discharge, M, in the equation Q = MBH". 
For a spillway this factor is generally assumed—3.8 being 
a common guess—and the design then proceeds by rule 
of thumb on the basis of this assumption. Obviously, 
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definite knowledge of the magnitude of this factor is 
far preferable to guesswork. As a matter of fact, if 
the profile of the corresponding weir nappe is followed 
exactly in designing the crest, not only can the discharge 
under the designed head be foretold with negligible 
error, but the complete rating curve for all heads is 
definitely established. 

Measurements on the weir nappe for an 8-cm head 
gave a value of 3.39, in English units, for the coefficient 
M, and the maximum elevation of the lower surface 
above the crest amounted to 0.91 cm. It will be noted 
that this is somewhat lower than Bazin’s average value 
of 0.13 H, because of the increased capillary effect at 
low heads. Using the crest elevation as the zero level 
of the spillway itself, the head on the spillway would 
then be 7.09 cm, which gives the spillway coefficient, 
M,, the value of 4.05. That the actual measurement 
of discharge over this spillway (Profile Il) under the 
7.09-cm head resulted in a value of 4.02 for M, is ample 
proof of the accuracy which may be obtained by careful 
design. The measured coefficients for Profiles I, II, 
and IV are, respectively, 3.93, 3.89, and 3.97. A lip 
in the upstream side does not appreciably influence the 
discharge, since the effect of the slight reversal of flow 
is offset by the increased curvature of the filaments. 

In general it may be said that negative pressure in the 
region of the crest is accompanied by an increase in the 
discharge coefficient, whereas a positive pressure signifies 
that the coefficient is reduced. This generalization holds 
not only for changes in profile under the given head, 
but for a variation in head as well. The plot of the 
discharge coefficient against the head for Profile II, 
given in Fig. 6, shows this relationship clearly. Of 
great importance is the fact that as the head increases 
beyond its design value, the rate of increase of the 
coefficient approaches a minimum. Further increase 
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in the head will continue to reduce the pressure on the 
crest surface, because of the relatively greater curva 
ture of the stream filaments; yet the resulting increase 
in velocity is compensated by a gradual reduction 
in the rate at which the depth at the crest increases, 
since the sheet is deflected from its natural course 
with increasing abruptness. 

The curve of // against M, as plotted in Fig. 6, applies 
only to the given value of 17/D. This ratio will vary 
from nearly zero for very high spillways to unity for 
the free overfall; it will be found that the coefficient 
M for any designed head will increase with ///D, ap 
proaching its maximum value of Vg, or 5.67, for ex 
tremely low spillways under great head. In this higher 
range, the coefficient will approach this constant value 
for all heads, since the discharge over the free overfall 
is at the critical point and is independent of the crest 
form. 

From this discussion it would appear that the most 
economical head under which to operate a spillway 
would not be the designed head //,, but somewhat higher 
on the curve, where has attained a greater value. 
Yet designing engineers have not taken advantage of 
this fact through fear that the nappe would separate 
from the spillway face the moment a negative pressure 
occurred at any point. The curve of the discharge 
coefficient .7, taken from Creager, becomes constant 
at 3.94 and ends abruptly when // becomes //, (Fig. 6 
Many texts advocate extending the downstream part of 
the spillway some distance into the normal profile of 
the free sheet as a sort of safety factor—but at the same 
time they unwittingly modify the upstream part of the 
curve in such a way that the pressure at the crest will 
often be less than atmospheric. It should be repeated, 
therefore, that it is not the downstream face but the 
entire upper region of the crest which influences the 
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pressure distribution; and this region influences just 
as certainly the dangerous phenomenon of separation. 

With each of the profiles investigated, every attempt 
was made to cause the nappe to spring loose from the 
spillway under the maximum available discharge head 
of 1.6 H,. Air was blown into the flow through the 
piezometer tubes; piers were built in at both ends of the 
crest to allow free passage of the air along the sides; 
and the sheet was even disrupted by hand. Only in the 
case of Profile III was it possible to cause a surface of 
separation to form. In this case, under a head of about 
% cm, separation could be produced with ease, as shown 
in Fig. 3, the entire sheet then remaining free of the 
spillway face for an indefinite period. It will be noted 
from this illustration that even under the designed head 
the stream had left the face over a short distance, be- 
ginning with the abrupt change in curvature, the space 
below being filled with a small roller. The obvious 
conclusion is that sudden changes in curvature are to 
be avoided, for although a roller may at first fill the 
region of separation, negative pressure at this point will 
facilitate the entrance of air at either end of the crest 
to replace the roller. 

As a further example of the formation of rollers at 
points of abrupt change in curvature, the case of the 
Puechabon spillway in France is cited, since this is a 
design often encountered in Europe. Results of meas- 
urements made by M. L. Escande at Toulouse, pre- 
viously referred to, are reproduced in Fig. 7, taken from 
model studies of the 13-meter spillway at scales of 
1:19.5 and 1:100. The illustration shows definitely 
the two surfaces of separation at the points of too-rapid 
change in the profile curve. The pressure curve is worthy 
of careful study in the light of the foregoing discussion. 
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Ratio or AcTUAL TO DesIGNED HEAD FOR PROFILE II 
Also Curves from Creager’s ‘‘Masonry Dams” and Dillman’s 
“Untersuchungen an Ueberfillen’’ (Munich). At the Right the 
Munich Curve Is Extended to and Beyond the Head at Which the 

Sheet of Water Separates from the Spillway Surface 


At no point along the continuous curve of Profile II 
is it possible for such a roller to exist. For the same 
reason, if air is introduced at any point, it will imme- 
diately be carried downstream, because the steady 
change in curvature is sufficient to ensure against sepa- 
ration even under relatively high heads. Obviously, 
however, even for the ideal crest there is a limiting 
head under which the curvature becomes excessive, and 
for which a clinging sheet is impossible. Unfortu- 
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nately, laboratory facilities did not permit increasing 
the head on the model spillway to such an extreme 
magnitude, which would probably be several times 
the normal head, //,. 

Recently the laboratory of Dr. Thoma in Munich 
undertook an ex- 
tensive investiga- 
tion somewhat simi- 
lar to the studies 
here described, de- 
termining the varia- 
tion of pressure and 
discharge coeffi- 
cient for spillways 
of various scales 
patterned after the 
general weir nappe. 
This work is re- 
ported by O. Dill- 
mann in “Unter- 
suchungen an 
Ueberfallen,” Mit- 
teilungen des Hy- 
draulischen Insti- 
tuts der Technis- 
chen Hochschule zu 
Miinchen, Heft 7 
(Oldenbourg, Mun- 
ich, 1933), and is 
referred to in Fig. 6. 
His crest section 
was made of hard- 
wood, and the curve was approximated by a combina- 
tion of ellipse and parabola which did not exactly cor- 
respond to the measured curve of the weir nappe. 

He found that the head could be increased on his 
model spillway from the designed head of 5 cm to a 
magnitude of 15.5 cm without separation of the sheet at 
any point. As was to be expected, the curve of the 
coefficient M/ varied smoothly to this maximum value, 
as shown in Fig. 6. With a head of 16 cm, however, 
the entire discharge profile had changed, the sheet 
separating from the crest near the beginning of its 
curvature and the space underneath being filled by a 
roller of the type already discussed. The formation of 
this roller was accompanied by an increase in the radius 
of curvature of the nappe and hence by a decrease in 
pressure along the spillway face and a corresponding 
rise in the surface level. It will be seen that the coeffi- 
cient of discharge drops abruptly at this point and then 
rises only slightly with increasing head. 

Although such experiments on small models as are 
here discussed cannot be expected to give accurate 
quantitative results for the operation of large-scale 
spillways, qualitatively their indications are of direct 
importance in actual design. On none of these model 
tests was separation encountered with a head less than 
about three times that for which the crest was designed. 
Although such negative pressure may be possible in 
models, in the enlargement to full size for the case of 
a large spillway it may approach the vapor pressure of 
water—nearly absolute zero—under which conditions 
cavitation will result. In the Munich tests approxi- 
mately 13 times the designed head, or over 4 times the 
maximum head, was discharged over the spillway with- 
out separation. While the resulting negative pressures 
can by no means be neglected, it is evident that the 
existing fear of separation on correctly designed spill- 
ways, even under an appreciable overload, is greatly 
exaggerated. 
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PROFILE OF PUECHABON 
SPILLWAY, FRANCE 
Pressure Distribution and Regions of 
Separation Under Normal Discharge, 
as Determined by Escande from Model 
Experiments at the University 
of Toulouse 
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Precautions in Building Design 
Pitfalls Avoided by Experienced Designers and Constructors 
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ANITARY, hydraulic, and in- 
S dustrial engineers, as well as 
structural and bridge engi- 
neers, are constantly designing 
structures that are expected to 
render a certain service, but which 
quite often develop the most em- 
barrassing defects. So basic is the 
structural problem to engineers and 
architects, that it may be said to 
bear the same fundamental relation 
to practical construction that me- 
chanics bears to engineering theory. 
A knowledge of mechanics, plus 
a knowledge of materials accurately 
applied, should enable a designer 
to plan any kind of structure so that 
it will serve its purpose, and not 
develop defects. As a matter of 
fact, this often is not the case. An- 
other invaluable factor in the 
situation is experience, which tends 
to eliminate the mistakes that 
creep into designs because of over- 


sight or faulty reasoning on the part of the engineer or 
failure to provide for the obscure actions of nature. 


ERSONAL experience is the best 

teacher; probably next in order 
is the experience of others. The young 
engineer ought to be able to derive 
valuable information from a description 
of faults in structures. Here the author 
draws on his own knowledge and ex- 
perience to point out a series of mistakes 
commonly made in the design of build- 
ings, which too often are reproduced 
in construction to the consternation of 
the designer and the chagrin of the 
ins pector. It is Mr. Seelye’s hope 
that a study of the examples given in 
this article may shorten the time re- 
quired by the novice to gain personal 
experience and hasten his acquisition 
of a professional status. The material 
in this article was presented by Mr. 
Seelye before the Ithaca Section of the 
Society at a meeting held on January 
22, 1934, on the campus of Cornell 
University. 


where they relate to a shortcoming 
in the human factor in the designer, 
the inspector, or the constructor. 
The reason for emphasizing errors 
of this type is that they are much 
more difficult to eliminate than are 
errors of incorrect theoretical engi- 
neering. 

In Fig. 1 is shown a mistake 
that occurred in the office of a 
prominent architect, whose sense of 
humor was such that he told about 
the error as though it were a good 
story. Ona certain public building 
the cornice was originally designed 
with stable proportions. As the 
cost of the stone was figured on a 
cubic-foot basis, the contractor 
suggested that the rear of the main 
cornice stone might be omitted in 
order to save the owner money. 
This suggestion was adopted by the 
architect’s office. The parapet 
above the cornice was next moved 


outward at the suggestion of an architectural draftsman 
of artistic inclination. The resulting structure was 


A craftsman should not be required to do something unstable. This error was due to faulty administration, 


in a different way, or to attain a greater degree of skill 
than he ordinarily has. If the success of a design is 
predicated on the assumption that he can exceed his 
customary ability, a failure is likely to result. An 
example of a difficulty arising from an obscure action 
of nature would be that of insufficient provision for 


temperature stresses. 


The more experience the designer has, the more 
humble he should become, as he sees the thousand and 
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ORIGINAL DESIGN WHEN FINISHED 


Fic. 1. CHANGES IN DESIGN PRODUCE 
AN UNSTABLE CORNICE 


experience and tend to shorten and ease the process of 
obtaining this asset. This is particularly true because 
a great many of the errors that will be explained here 
are similar in nature, although different in form. 
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that is, to a failure on the part of the architect’s organi- 


zation to keep in touch 
with the structural engi- 
neer when making seem- 
ingly unimportant struc- 
tural changes. The moral 
of it is that the artist 
should not allow himself 
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one possibilities 
for error and, 
perhaps, catches 
serious mistakes 
at the last mo- | 
ment. No engi- 
neer can design | 
and build per- | 
fectly without 
the aid of ex- | 
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to become separated from 
his pilot, the engineer. 

A common problem 
arises during the removal 
of the first-story fronts of 
- buildings in order to place 
show windows. Generally 
the plans call for adequate 
steel to carry the original 
| wall above the windows 
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It will be noted that the errors of incorrect application 


of mechanics are not emphasized in this article, except 


Fic. 2. Pre-STRESSING STRUCTURAL MEMBERS IN REMODELING 


OPERATIONS 


Masonry Cracks Prevented by Proper Construction Procedure 
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after the operation is completed, but the operation itself 
is fraught with danger and requires considerable care. 
Often the architect disclaims all responsibility for the 


field work and leaves the execution of the work en- 
—- : 
= - 
\/ 
ORIGINAL DESIGN CONSTRUCTION FAILURE 


Fic. 3. A Weak Starr SrrRIncer CONNECTION FAILS 


Fireproofing Omitted 








tirely to the contractor. The result of this often is 
that the constructor, if he is without engineering 
training, allows the front wall of the building to sag 
from, say, '/, to | in., with the result shown in Fig. 2. 
In general this is due to the failure to pre-stress and 


Vous, No.1 


cracks in a building during the operation of replacing 
bearing walls with steel supports—is due to two causes. 
Either the planner overlooked the effect of the natural 
elasticity of the beams, or it was again a matter of poor 
administration. The engineer who planned the design 
should have followed the work through in the field. 

Recently one of the main stair stringers in an im- 
portant structure broke loose from the supporting 
channel, as shown in Fig. 3, and dropped down. For- 
tunately ladder action kept it from dropping to the 
floor. The design showed that this stringer was sup- 
ported only by a hook formed from the outstanding leg 
of what would usually be a connecting angle. The 
hook connection has practical merit, because it eliminates 
field drilling of the supporting channel for connection 
bolts. It is a device that originated with the stair 
builder. However, the concrete fireproofing called for 
was omitted from the floor channel, so that the str_nger 
was actually supported on the tip of the hook, as shown. 

Although the obvious weakness of the design was 
aggravated by the omission of the fireproofing from the 
channel, the fundamental cause 
of the failure was the elimina- 
tion of the engineer due to the 
somewhat common practice of 
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trusting the ornamental iron 





contractor to design his own 
structures without technical 
supervision. Also, the field 

















superintendent failed to exercise 
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proper vigilance when he per- 
mitted the fireproofing to be 
omitted. This again is an exam- 
ple of faulty administration. 

In Fig. 4(a) the sketch shows 
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~— Connection Angle Omitted 


Fic. 5. Important CONNECT- 
InG ANGLE OmitTTeED BoTH By 
SHOP AND ERECTION INSPECTOR 


an upper column bearing on the 
twin floor girders rather than 
directly on the lower column. 


Fic. 4. SHOwImNG IMPORTANCE OF 
The correct design is shown in 


PLACING CERTAIN SURFACES 


IN CONTACT 


pre-deflect the steel girder before the wall load is trans- 
ferred to the girder. Of course, it is obvious that if 
the load is transferred to a girder that is straight, it 
will deflect and take a curve. Ultimately the masonry 
would move down with it, forming an ugly soffit and 
very likely causing the development of cracks in the 
ashlar. In addition the needles should be pre-stressed 
before the wall below them is removed. How the 
members may be pre-stressed, as required, is also indi- 
cated in Fig. 2. The jack transfers the load to the 
girder before the needles are removed, forcing the girder 
to deflect. At the same time the jack presses upward 
on the needles until deflection computations show that 
the girder is carrying the load instead of the needles. 
Then the masonry can be placed between the top of the 
girder and the wall, and the needles can be burned off. 
This type of error—namely, the development of 
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Fic. 6. INSUFFICIENT ANCHORAGE IN A MILK 





PLATFORM 


Fig. 4(6). Simple as this error 
is, it represents an important 
class of similar errors relating to the vital importance 
of having certain surfaces in contact in steel assemblages. 
It points out an important lesson, not only to the de- 
signer but to the shop and field inspector. 

The checker of the shop drawings may have been at 
fault. If the drawings were correct, the shop and field 
inspector should have caught the incorrect fabrication. 
They should be ‘‘stress conscious,’’ that is, they should 
realize how stresses are transmitted and should check 
up on the vital links in the chain. For instance, a 
perfect bearing of some girder stiffeners is required only 
on one end, as shown in the case of the offset column 
shown in Fig. 4(c), and as it is often difficult to get a 
good bracing at both ends, stress consciousness on the 
part of the inspector is important. 

Another example of the importance of stress con- 
sciousness on the part of the inspector is indicated in 
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Fic. 7. RETAINING WALL IMPROPERLY REINFORCED 























Vous, Not 
Fig. 5, which shows a girder carrying an offset column. 
Surely no inspector need be told of the importance of 
connecting the girder to the lower columns. However, 
one connection was omitted in shipment, and the in- 
spector passed the connection with but one angle in 
spite of the open holes remaining in the lower column. 
The designing engineer, who was of course stress con- 
scious, discovered the omission just before the fire- 
proofing was placed. The lesson to be learned from 
this is that delegating the checking of shop drawings 
and shop and field inspection to men who are not stress 
conscious is dangerous and should be supplemented by 
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A case of failure to provide for the action of an obscure 
natural force and a case of “‘bootstrap’’ support are 
shown in Fig. 9. This drawing represents two walls 
in an existing building, one of which is to receive new 
underpinning and permit adjacent excavation to a lower 
level, thus producing a temporarily unbalanced re- 
taining wall action against the wall that is being under- 
pinned. The necessity of reducing the action of this 
retaining wall resulted in placing 
a tie-rod between the two walls, 
so that the second wall would be 
capable of supplying resistance. 

































































the supervision of the designing engineer. These are As a matter of fact, this second 
examples of faulty reasoning and oversight. wall was located well beyond the 
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Fic. 8. Street SKELETON oF BUILDING FAILED 
WHEN OWNER OF REAR PROPERTY BACKFILLED 


Some examples of weaknesses in retaining walls, which 
are not due to the ordinary causes, are shown in Figs. 6, 
7, 8, and 9. In Fig. 6 is shown a milk-platform wall 
in which an attempt was made to provide the necessary 
stability against overturning by tying the top of the 
wall back into the floor slab by means of reinforcing 
bars. These bars were not carried back far enough 
beyond the line of slip; therefore the wall failed. In 
this case the designer recognized the necessity of taking 
care of overturning but failed to carry through. It is 
an error of confused mechanics. 

In Fig. 7 there is an illustration of what might be 
called an error in interpretation. An architectural 
draftsman, who was not at all stress conscious, was 
furnished with the necessary proportions and rein- 
forcement for a cantilever concrete wall. However, 
he placed the steel on the wrong side of the wall, and 
it fell down. This is an administrative error, because 
the engineer who furnished the data should have ap- 
proved the final drawing. 

A vertical section through the rear of a bank structure 
is shown in Fig. 8. As soon as the walls and steel 
skeleton of this building were 


Temporary Spur Shores Would Have 


duced in this wall 
by the tie-rod pull 
actually so flat- 
tened the angle of slip that the resulting construction 
was ina dangerous condition. Of course, the obvious 
way to provide against such an error would have been 
to place a line of spur shores, as shown in the dotted 
part of Fig. 9, until the supporting thrust of the floor 
beams of the new building became effective. This error 
is again one of confused mechanics, or faulty reasoning. 

It is the general practice in building construction to 
draw plans of exterior elevations, but the interior bearing 
walls of a structure are not generally shown on elevations. 
This may result in overlooking weaknesses in the interior 
bearing walls, as illustrated in Fig. 10. 

It is excellent practice for the engineer to draw up 
all of his interior bearing walls, so that he may visualize 
the action of the stresses as they are carried down. An 
error of the type shown in Fig. 10 is due primarily to 
obscure plans, where an engineer is working with archi- 
tectural plans that do not show up conditions completely. 
This is apt to be particularly true in the case of founda- 
tions. The engineer should supplement such incomplete 
drawings in order to be on the safe side. 

Foundations for such structures as walls and columns 

that place great pressure on the 


Provided Required Support 





erected and before the concrete 


earth underneath them should be 





flooring, which would have had 
a stabilizing effect, had been ---/ 
placed, the owner of the property 
in the rear filled up the crevice 
that was left between the property 
line and the rock ledge. This re- 
sulted in the collapse of the steel 
skeleton frame. This particular 
failure was due to lack of im- 
agination on the part of both the 
architect and his engineer, but as 
in many such errors it seems as 
if fate were lying in wait for the 
designer with all sorts of traps. 





Correct 


Fie. 11. 











STEPPING Down Foorincs To MAIN- 
TAIN STABILITY OF FOUNDATION MATERIAL 


i lowered in accordance with the 
elevations of the bottoms of adja- 
cent footings, Fig. 11. A favorite 
rule of thumb is to make the 
slope line between the bottoms 
of the adjoining footings not 
steeper than one vertical to two 
horizontal. In the same way, 
where the wall footing is raised, 
the change should be made grad- 
ually by steps rather than by an 
abrupt lift. 

Inadequate exploration of the 
material under footings is often a 
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source of trouble. In one case, the footings were designed 
for hard rock and one footing was built over a pocket 
of soft rock, resulting in a very serious settlement in 
that spot. In another case a bad accident was averted 
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by the accidental discovery of a cavity in a limestone 
formation under a proposed footing. In the case of a 
limestone formation, exploratory drill holes should be 
made under each foundation. 

In Fig. 12 there is represented a slightly exaggerated 
condition existing in a semi-public building. The 
architect relied on a subcontractor to furnish the design 
of a structural alternate, which was not checked by the 
architect's engineer. The alternate was not strengthened 
for serious superimposed loads in certain places due to 
heavy partition work, with the re- 
sult that the stress in the concrete 
and steel ran up dangerously high. 
One may picture the architect fight- 
ing a moral battle with himself as 
to whether he will confess his error 
or continue to assume the risk. 
Adequate reconstruction would run 
into many thousands of dollars. 
The lesson to be learned from this 
mistake is that free information is 
worth about what you pay for it. 

No discussion of accidents would + 
be complete without bringing up the 
question of inadequate bracing. 
lake, for instance, the case illus- 
trated in Fig. 13. Let us suppose 
that the columns are spliced at the 
floor. The only brace that these columns receive at 
this splice would be the beam running into a bearing 
wall. In many cases this would be totally inadequate, 
because if the stresses in the column were large the 
horizontal stability of the bearing wall would not be 
sufficient to support the column laterally. 

In Fig. 14(@) are shown two roof truss designs. In 
general, these trusses tend to collapse if they do not 
have adequate support, such as a line of vertical bracing, 
as shown in Fig. 14(@) or a line of top-chord bracing with 
a vertical component, as shown in Fig. 14(6). Bracing 
is an obscure natural phenomena because, except in 
the case of wind, it is difficult for an engineer to evaluate 
the required strength. In my practice I use a rule that 
calls for 2 per cent of the direct stress as the amount 
required to completely brace a column at a certain level. 
Chis is arrived at by imagining a column erected suffi- 
ciently out of plumb to produce a horizontal thrust of 
2 per cent. For instance, for a column 12 ft high and 
2.8 in. out of plumb the horizontal result would be 2 
per cent of the axial load. Of course, this may seem 
extreme, but when the effects of inadequate squaring 
of the base are considered, there are plenty of columns 
that are in effect 2 in. out of plurhb. 

An expansion failure is shown in Fig. 15. 


Note Tendency to Sidesway 
Collapse Unless Braced 





This build- 


ing, which was some 700 ft long, was anchored at the 








Vou. 5, No.1 
shore end, because of the greater resistance of the shorter 
columns to bending. At one point, an old sea wall re- 
strained one of the outshore columns, with the result 
that it completely sheared off. This, of course, is 
illustrative of the action of one of the more obscure 
forces of nature and is probably the reason for a great 
many partial failures of structures. 

There is no subject more difficult to treat satisfactorily 
than expansion, because it is always present. Further- 
more, a large amount of it is taken up by the elasticity 
of the structure, so that the engineer faced with the 
complication of expansion joints must ask himself, how 
much expansion will be taken up by the elasticity of 
materials and where he must begin to use expansion 
joints in order to prevent unsightly or dangerous cracking . 

Some safe rules of design may be summarized as 
follows: (1) Keep the human equations of the builder 
and the inspector in mind. (2) Reinforce the routine 
inspection by having the designer oversee vital or 
complicated parts of the work. (3) Keep the designs 
down to the plane of the builders, the fabricators, and 
the erectors. This is sometimes called “foolproof de- 
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Fic. 14 (a) AND (b). Sway BRACING FoR Roor TRUSSES IMPORTANT 


signing.” (4) Do not forget the law that action and 
reaction are equal and opposite: many designs take 
care of the action without properly considering the 
reaction. (5) Remember that a weakness in a structure 
may not be obvious and that the responsible engineer 
must be constantly on the alert. (6) Be sure to visualize 
the structure completely. It may be necessary to draw 
up additional sections or elevations so that the problem 
can be seen in its entirety. 

The foregoing examples have been given as a sort of 
compendium of experience. It is hoped that they may 
lead engineers to form the habit of treating a problem 
in perspective as well as in detail. 
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Design of Steel Sheet-Piling Cofferdams 


Considerations Governing Selection of Piles and Design of Wales and Bracing 


By RaymMonp P. PENNOYER, Assoc. M. Am. Soc. C.E. 
CARNEGIE STEEL Company, PitrsspurGH, Pa. 
and GEORGE HOCKENSMITH 
Vice PresipENT AND GENERAL SUPERINTENDENT 
Booru AND Fiinn Company, Contractors, PitrssurGcn, Pa. 


HE single-wall cofferdam is an 
enclosure of steel sheet piling 
driven into soil or to rock. 
The inside of the enclosure is un- 
watered and excavated for the pur- 
pose of building a structure there. 
In order that the cofferdam may re- 
sist collapse from the external pres- 
sure of water and soil, it must be 
braced internally by a system of 
wales and struts. 

Design procedure divides itself 
into two steps: a study of the sheet 
piling, and a study of the bracing. 
The sheet piling must have sufficient 
beam strength between the lines of 
wales to resist the external loads, 
and sufficient penetration into soil to 
prevent excessive leakage under- 
neath the piles and to keep the bot- 
tom of the cofferdam from “blowing 
up.’’ The penetration must also be deep enough to de- 
velop in the soil sufficient passive resistance to support 
the bottom of the sheeting. 

Wales and struts must be of a size sufficient to support 
all construction loads in addition to the loads delivered 
by the sheeting, and they must be so spaced that the 
beam strength of the sheeting is not exceeded. The cof- 
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MOMENT IN EACH SPAN 
(a) Wale at Top of Cofferdam (5) Cantilever Top Section 


ferdam should also be properly framed and braced 
against lateral movement by means of tie rods, posts, and 
diagonal members. 

All external pressures are assumed to be liquid, that is, 
directly proportional to the depth. The weight of soil is 
expressed as an equivalent horizontal liquid pressure by 
means of the Coulomb formula. If the soil is submerged, 








HERE is economy in building sub- 

stantial cofferdams, for when well 
designed and constructed they will save 
pumping costs, eliminate anxiety re- 
garding stability, and prevent costly ac- 
Any savings effected by doubt- 
ful construction fade into insignificance 
when compared with the risks taken. 
Each detail must be investigated: 
spacing and size of the wales, the selec- 
tion of the proper section of steel sheet 
piling, the design of the internal bracing, 
the driving of the sheeting, its penetra- 
its unwatering, and excavation 
The two authors of this ar- 
ticle have here translated their study and 
experience into helpful data for ready 
reference by those confronted with the 
problem of designing cofferdams of sheet 
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the increment of pressure will be 
the weight of water per cubic foot 
plus the weight of the submerged 
soil resolved into a horizontal pres- 
sure through its angle of repose 
or angle of internal friction, if that 
can be determined—by this formula 

Almost invariably, the first step 
is to find the lowest position in 
which the top wale can be placed 
in order to develop the full beam 
strength of the sheet piling in the 
top span under the external pres- 
sure. The problem is illustrated in 
Fig. 1. There are two usual condi- 
tions for this top span: first, a wale 
at the top of the cofferdam; and 
second, a cantilever top section. 
When the wale is at the top, the 
bending moment in the sheet piling 
is that of a simply supported beam 
supporting a uniformly increasing load. Thus the sec- 
tion modulus, S, required in the sheet piling is: 


the 





~~ Oa/3f- 1.30f | 
In a cantilever top section, 
h? 
= xh l2 2 ph? 
S _ = ) f = =m [2] 
» ; 


Practically, the problem is the determination of what 
top span, /, is possible for a section of sheet pile having a 
given section modulus. This can be readily calculated 
by reversing Equations 1 and 2. When there is a wale at 
the top, this maximum span is: 

* 1307S 
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For a cantilever top section: 
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A safe working stress in the steel, f, is selected accord- 
ing to the judgment of the designer. For water pressure 
only, the load on the sheet piling is known exactly, so 
that the safe working stress can be very much closer to 
the elastic limit of the steel than would be possible for 
earth pressures, which cannot be theoretically pre- 
dicted with accuracy. A lower working stress for the 
latter case is an added factor of safety. 

For all spans except the top one, the bending moment, 
M, is approximately that of a uniformly loaded, partly 
continuous beam, or M equals Ph,/10, in which P equals 
the total pressure load on the span in pounds per foot 


h 
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of width, as represented by the areas of the trapezoids 
between the respective wales in Fig. 1. For example, for 
Span 2, 

ph,* 

— 


> = phh, + 


WALE SPACING FOR EQUAL MOMENTS IN ALL SPANS 


After the maximum safe top span, A, is determined by 
either Equation 3 or 4, the spacing for all the lower wales 

hy, hte, hy. . .h, bears a fixed relation to / if there is to 
be equal stress on the sheet piling in all spans. Factors 
have been derived by which / is multiplied for all the 
lower spans, as given in Table I. The derivation of one 
of these factors for the case when a wale is at the top, 
Fig. 1 (a), follows. All other factors are derived by the 
same method. Let the increment of pressure, p, be 
unity, because it is the same for all spans. 


V (top span) = 0.1283 = 3 5 ft- Ib 
} 2 
1 hy + (n) Jan 
M (span hi) = >—— 0 —=— ft-lb 
By equating these moments, 2h/,* + h,’ = 1.283 h*® 


Solving by trial, 4; = 0.691 h 


TABLE I. RELATION OF WALE SPACINGS 


For Equat BENDING MOMENTS IN SHEET PILING 


Wate at Tor CANTILEVER Top 


Fig. 4 (a) Fig. 4 (5) 
hy = 0. 691A my = 1.046h 
he = O.570h he = 0.823 4 
hy = 0.5054 hs = 0.7184 
hy = 0.4634 hy = 0.653 4 
hy = 0.4324 hs = 0.6064 
h 0.408 & ie = O.5704hA 
F = 0.388 A hy = O.541h 

= 0.372; = O 518A 
0.358 A hp = 0.4984 
- 0 3464 iyo = 0.481 4A 


Table I is based on the condition that the increment, ), 
of actual pressure is the same throughout the depth of 
the cofferdam. In practice, however, the increment 
often changes. For example, when a cofferdam is built 
in water, p increases from the hydrostatic pressure of 
62.4 Ib per cu ft to the 





Vou. 5, No.1 
give a theoretical depth, h’, developing the same in- 
tensity of pressure for the new increment, p’. Then 
determine a new basic kh by Equation 3 or 4, for 9p’; 
and apply the factors in Table I for all the remaining 
spans below the wale in question. However, to be ap- 
proximately accurate, the elevation of the wale h ft below 
the actual surface, for the first increment, must come 
close to the elevation h’ ft below the theoretical surface 
for the second increment, in order that the two wales 
may have approximately equal intensities of pressure. 

Spacing the wales to utilize the full beam strength of 
the sheet piling in every span results in the least number 
of rows of wales for a given depth and sheet-pile section. 
However, even for sheet piles of low beam strength, the 
loads on the lower wales become so heavy that timber 
of the necessary size is either not available, is too expen- 
sive, or occupies too much space within the cofferdam to 
be practical. In this case steel I-beam wales must be 
used, and even these become very heavy for sheet piles 
of high beam strength. For this reason, sheet piles hav- 
ing the deepest arch web are not always the best selection 
for a cofferdam. 


CALCULATION OF WALE LOADS 


For calculating the horizontal load on the wales, the 
following approximate method is used. By reference to 
Fig. 1, the load on the top wale, in pounds per lineal foot 

2 


of wale, is: for wale at top, ~-, and for cantilever top, 


6 
ph? | phh, , ph? 
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The loads on the second wale for the two cases are, 


2 
respectively, —— be + on + pe and om ‘ oe +p 


(“ + ns + he + “phe 
2 6° 


By the same method the approximate load on any other 
wale may be determined; that is, by taking half the 
areas of the rectangles above and below the wale, two- 
thirds of the area of the triangle above the wale, and one- 
third of the area of the triangle below. However, in 
Span 1 of the cantilever type, the top wale of course 
carried approximately the total load, as represented by 
the triangle. 


WALE SPACING FOR EQUAL 











pressure of the submerged ee ae EE | orate Ont ann wnete 
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a ; Saat a = total pressure load on the span, in pounds . : 
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the pressure at the wale, x = penetration of sheet piling, in feet below bottom of | by Equation 3or4. For 
h ft below the surface, | eoflerdam | the special case where 
at or nearest above the y = distance below bottom of cofferdam of an equiva- | the maximum wale load 
elevation where the incre- lent simple beam, in feet | is limited, the method 
ment of pressure changes, P. = reaction at y feet below bottom of cofferdam, in outlined later is used. 
by the new increment of pounds per foot of width | The remaining spans are 
pressure, p’. This will —_ = } then calculated as in a 
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fixed ratio to the first span, so that all the wales, except 
the top one, will be the same size. This method is similar 
in principle to that for calculating for equal stresses in all 
spans of the sheet piling. 

The method of deriving these ratios for equal horizon- 
tal loading of the wales is illustrated in Fig. 2, using the 
case of the wale at the top. The pressure, p, can be as- 
sumed to be unity. First x is calculated, the altitude 
of a triangle having one-third the area of the larger tri- 
angle between first and second wales. The smaller tri- 
angle represents the load on the top wale. 


2 2 
Then, from Fig. 2, > = T Golvion, = OSTT4 b, 


2 6 

which makes x, = 0.4226 h. 

The second wale is located at the center of area of the 
trapezoid, A, y ft above its base. Then 

= (1 + 0.4226 h) (h + y + 1.1548 h) 
3 (h + y + 0.5774 h) 

Solving, y = 0.3247 h, and h + y = 1.3247 h. 
For the trapezoid B, 


ea h + 1.3247 h + ‘) aa 





0.5744 h + 1.3247 h 
9 


— 








») ———— a 


(0.4226 h + 0.3247 h) 
2.6494 hz + 2* = 1.4214 hh? 
z = 0.4575h 
v1 x 


me wen . 0.4226 h 
OW m+ y (0.4226 + 0.3247)h 


Therefore: 
vy. = 0.4575 h & 0.5655 = 0.2587 h 


= 0.5655 





h, = 0.3247 h + 0.2587 h = 0.5834 h 
Table II is derived for all other spaces by the same 
method. 
TaABLe II. Wate SpacinGc Factors FoR Eguat LoAps ON ALL 


WALES Excerpt PHE Tor ONE 


WALe at Tor CANTILEVER Top 


Fig. 1 (a) Fig. 1 (6) 
yy = 0.583 h yy = 0.828h 
hn = 0.4044h he = 0.539 A 
hs = 0.3344 hs = 0.4364h 
iy = 0.291 A hg = O.372h 
hs = 0.261 4h hs = 0.336h 
he = 0.239 h he = 0.307h 
hr = 0.222h hz = 0.2844 
hs = 0.2084 hs = 0.265 4h 
ho = 0.1964 he = 0.250h 
hwo = 0.1864 hy = 0.237A 


When the increment, ~, changes, the wale spans below 
can be determined by trial, or the same method can be 
pursued as outlined in connection with wale spacing for 
equal bending moments. 

It sometimes happens that only a given size of waling 
is available, having a maximum safe load capacity of L 
Ib per lin ft. For this case, the maximum safe span for 
the sheet piles, , must be calculated so as not to exceed 
the safe load on the wale. The span, h, must of course 
not exceed the maximum safe load for the sheet piling, as 
determined by Equations 3 and 4. 

For the case of a wale at the top, the load on the second 
wale is: 


4 ih 4 Oh 


2 6 


ph 
3 
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From Table II, 4; = 0.583 h. Substituting and solv- 





ing, 
L ‘ 
h= GMb tr 8 eee [5] 
For a cantilever top section, 
e+ Saks eh = L, and hy = 0.828 h 


L , 

' = Vinos> - (6) 

When all the remaining spaces have been determined 

from Table II, the loads on all wales, except the top one, 

will be approximately the same, and the safe capacity of 
the wales will not be exceeded. 


DETERMINING NECESSARY PENETRATION 


Most cofferdam failures have been due to the sheet 
piling being too short and not driven sufficiently far be 
low the bottom of the cofferdam. The sheet piling either 
“blows in’’ at the bottom because of insufficient support 
by the soil, or the bottom “blows up’”’ as a result of the 
flow of water from below. The Jeast difficulty that will 
be encountered due to insufficient penetration of piling 
will be excessive leakage, which will require expensive 
pumping. It is evident that enough penetration in the 
soil must be obtained to support the loads on the sheet 
piling below the bottom wale and to prevent excessive 
percolation of water under the sheeting into the coffer- 
dam. 

Of vital importance in this connection is the fact that 
the critical condition at the bottom may occur before 
the cofferdam is fully un- 
watered. Failures have oc- 
curred at various stages of this 
procedure. The condition is 
ae ti especially dangerous in sandy 
\ or silty soils where even a small 
\ amount of percolating water 
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carries the finer particles of soil inside and thus very 
quickly allows more water, with increasing velocity, to 
flow through. Heavier particles of soil are next carried 
in and the leakage increases cumulatively. 

To develop the full constraining action in the earth, 
the necessary penetration may be computed by the 


formula: 
6 Po * 
52) eo, .. ee 


in which K ranges between 1.1 and 1.2. This equation 
was derived as Equation 8 in the article by Mr. Pen- 
noyer, ‘Design of Steel Sheet-Piling Bulkheads,”’ in the 
November 1933 issue of CrviL ENGINEERING, and as 





*t*= 


K(y+4 


, 
~- 


Equation 95 on page SSS of the August 1934 PRocrED- 
INGS, in Mr. Pennoyer’s discussion of the paper, “Analy- 
sis of Sheet-Pile Bulkheads,”’ by Paul C Baumann, 
M. Am. Soc. C.E. If constraining action is not neces- 
sary, the minimum safe penetration can be calculated 
by equating the moments around the bottom wale, as 
illustrated in Fig. 3. The total pressure loads in each 
area are assumed to act through the center of the areas. 
The distance, d,, below the wale of the line of action of P, 


Is 





a ae Bah, + 2 ph, 

ba + ph, 

a being Pp times the distance of the bottom wale below the 
surface, or the intensity of pressure at that elevation. 

Often it is advantageous to design the sheet piling 
with a cantilever section above the top wale, especially 
when the supporting value of the bottom is doubtful 
and when the cofferdam requires but one wale. The 
cantilever section reduces the load on the sheeting at the 
bottom because the wale acts as a fulcrum, and it might 
even be possible for the bottom of the sheeting to exert 
an outward pressure. 

It is evident that sufficient penetration must be se- 
cured to prevent excessive flow of water under the sheet 
piling and a “blow-up” of the bottom. The weight of a 
unit column of earth inside the cofferdam must be more 
than the hydrostatic uplift on it and, to repeat, the weight 
of the submerged earth is often the critical consideration 
while the cofferdam is being unwatered. 

The authors have not attempted to study the penetra- 
tion necessary to prevent excessive seepage of water by 
the application of the various formulas on rate of percola- 
tion. The decision as to proper penetration has been 
and still is a matter of judgment and experience. For 
hard, impervious clay, the penetration may be as low as 
15 per cent of the depth of the cofferdam, or of the un- 
balanced hydrostatic head. For water-bearing sand, 
30 to 40 per cent is generally the rule; for silt, from 50 
to 60 per cent; and for clear gravel, from 80 to 100 per 
cent. 

SELECTION OF THE SHEET-PILE SECTION 


In selecting the proper sheet pile for a cofferdam, two 
things should be considered, its weight and its section 
modulus. If the driving is to be difficult, that is through 
hard gravel, boulders, or soft rock strata, a heavy 
section with extra rugged interlock should be chosen. 
This is especially true if the piling is to be pulled and re- 
driven several times. ‘‘Construction”’ sections with me- 
dium depth of arch and section modulus have been 
especially designed for such work, and are available. 
Sections with a deeper arch web, while perhaps more 
efficient theoretically, cannot be driven so certainly into 
hard materials. 

High beam strength, or section modulus, in the sheet 
piling reduces the number of wales required for the same 
depth of cofferdam. As arule, and in spite of the heavier 
weight, it is always more economical to reduce the 
number of rows of wales and bracing to a minimum by 
using a sheet pile of the highest beam strength available. 
This rule holds true even though it requires steel wales 
to carry the load, because the use of bracing is expensive, 
slows up the work, and cramps the working space. If, 
however, the pile of higher beam strength does not re- 
duce the bracing that would be needed with a pile of 
less beam strength and lighter weight, the correct choice 
is obviously the latter provided it is sufficiently rugged 
to drive and that no other considerations govern the 
choice. 
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Von ¢ Nad 

Very often there is one critical span in which it is neces- 
sary to keep the distance between braces at a maximum 
for clearance. For such a condition a sheet pile of the 
highest available beam strength is required, regardless 
of the weight. Generally, if the supporting value of the 
soil is doubtful, if the sheet pile is on rock with no sup- 
port at the toe, or if it is necessary to pour a footing of a 
given thickness clear of all bracing, then this governing 
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Fic. 4. FRAMING FOR Woop AND STEEL BRACING 


span is at the bottom of a cofferdam. In these cases it 
is not generally practical to space the other wales so that 
the full beam strength of the pile is utilized. 

In Fig. 4 is shown the essential features of typical 
cofferdam bracing. Struts of course should be spaced 
so as not to exceed the beam strength of the wales. The 
minimum practical center-to-center distance for clear- 
ance is about 8 ft. The usual span ranges from 8 to 12 
ft. All bracing must be supported and trussed by means 
of diagonal members, tie rods, and posts to act as a unit, 
including attachment to the sheet piling to hold it in posi- 
tion. 

For work in water 20 ft deep or over, three sets of wales 
are set up, cross braced, and trussed together. The 
unit is then floated out and sunk into position; the 
sheet piling is driven around the frame; and excavation 
is commenced inside, before unwatering, to a depth of 6 
or 8 ft. Another row of wales is constructed on top of 
the frame and the whole driven down into position. 
If in driving, the sheet piling is ‘‘running off’’ the ver- 
tical, the cofferdam should be excavated 5 or 6 ft, then 
unwatered and a row of wales installed underneath the 
frame. In this case, as in all bracing of cofferdams, 
blocks, jacks, and wedges should be on hand during 
the unwatering, and all bracing should be wedged tightly 
against the sheeting. Movement of the sheeting must be 
prevented because if the earth wedge on the outside is 
allowed to slide, or even break its cohesion along the 
plane of rupture, lateral pressures are enormously in- 
creased. It is best to wedge or jack the bracing suf- 
ficiently tight to develop some of the passive resistance 
of the outside soil. 














Ven 4 Bat 

The wale acts as a beam, uniformly loaded between the 
struts, the total load on the span being the load per foot 
times the distance between struts. Struts act as col- 
umns and carry the total load on one span between them. 

Recommended formulas for the calculation of safe 
loads on wood are published by the Forest Products 
Laboratory of the U.S. Forest Service. Tables III and 
IV have been derived from these formulas for the safe 





Sree. SHEET-PiLe COFFERDAM FOR A BRIDGE PIER 
Internally Braced with Timbers 


loads on southern yellow pine, select grade, occasionally 
wet. The table for beams is used in arriving at the size 
of the wooden wales and the spacing of the struts. For 
the struts the column table is used. It should be kept 
in mind that the struts may receive blows from a grab 
bucket or from materials being lowered into the excava- 
tion, or their strength may be impaired by the attach- 
ment of concrete forms or the storage of tools. On this 
account their size should be increased over that re- 
quired to carry the wale loads alone. 


TABLE III, Sarge Loaps, in Kips, ON SOUARE WoopEN BEAMS 
UNIFORMLY LOADED 
For Southern Yellow Pine, Occasionally Wet 


Sipe oF SQUARE, IN INCHES 





SPAN 

In ft 8 10 12 14 16 18 20 
9.4 

9 8.8 

10 7.9 14.7 

11 7.2 14.0 

2 6.6 12.8 21.1 

13 6.1 11.8 20.5 

14 .6 11.0 19.0 28.7 

15 5.3 10.3 17.7 28.2 

16 9.6 16.6 26.4 37.5 

17 9.1 15.6 24.8 7.1 

18 8.5 14.8 23.5 35.0 47.5 

19 8.1 14.0 22.2 33.2 47.2 

20 ie 13.3 21.1 31.5 4.9 58.7 

21 7.3 12.7 20.1 30.0 42.7 58.6 

22 7.0 12.1 19.2 28.6 40.8 56.0 

23 6.7 11.6 18.4 27.4 39.0 53.5 

24 6.4 11.1 17.6 26.3 37.4 51.3 

25 6.2 10.6 16.9 25.2 35.9 49.2 

Maximum allowable stresses: 1,385 Ib per sq in. in bending; 110 Ib per 


sq in. in shear 
Maximum safe load, 4/3 area of section times the maximum unit shear 


The safe loads given in these tables are conservative 
and sometimes have been even doubled for the temporary 
stress conditions in a cofferdam. A rule of thumb, used 
by some, is not to have the stress on the compression end 
of a strut bearing against a wooden wale exceed 500 lb per 
sq in. Above this stress, the end of the strut begins to 
bury itself in the valve. Double timber valves with hard- 


wood cushion blocks are often used. 
Similar tables giving safe-beam and column loads for 
For wales it is best 


steel are available in handbooks. 
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to choose a beam that is comparatively shallow in rela- 
tion to its flange width because of the added resistance it 
gives to rotation and lateral deflection. 

A combination of steel wales and wood struts is very 
often most economical and practical. 

Required pumping capacity to unwater a cofferdam 
can be judged only by experience. Among the factors 
to be considered are the head of water, the penetration of 
the piling, and the type of bottom. As a rule it is 
best to have one large pump and as many smaller ones as 
necessary to secure what is considered adequate capacity. 











Taste IV. Sare LOAp, In Kips, ON SQUARE WoopEN CoLUMNS 
For Southern Yellow Pine, Occasionally Wet 
Sipe or SQUARR, IN INCHES 
LENGTH A — . 
In ft 8 10 12 14 16 i8 1” 
68.2 
7 67.8 
8 66.9 106.5 
9 66.0 105.7 153.4 
10 65.0 104.5 153.4 
11 63.6 103.5 151.9 208.7 
12 62.0 102.3 150.5 208.2 272.6 
14 56.3 98.9 148.0 204.8 271.4 345.1 
16 48.6 93.6 144.4 202.1 267 .5 342.8 426.0 
18 38.7 86.2 139.4 198.2 264.2 338.6 422.8 
20 31.2 75.9 131.8 192.9 259.8 335.0 418.0 
22 25.9 63.1 122.3 185.0 254.5 330.2 414.0 
24 21.6 53.1 109.3 175.4 247.8 325.0 409.2 


Maximum allowable compression parallel to grain, 1,065 lb per sq in 


The largest capacity is needed when unwatering is com- 
menced and until the outside pressure is developed, 
which closes the piling interlocks and renders them prac- 
tically watertight. After unwatering is completed, a 
small pump, working continuously, may be sufficient. 
If the cofferdam is to be excavated to rock, the ends of 
the piles will not bear on it evenly, and leakage will re- 
sult. In this case it is wise to unwater the cofferdam 
as far as possible and install pipes to close the holes with 
grout. After the grout has set for two or three days no 
further leakage will be encountered. 

Before driving, the proper procedure generally is to 
set up all the piles in the cofferdam around a guide, 
which can very well be the top wale. The pile should 
then be driven in about 6-ft stages, proceeding around the 
cofferdam. All piles should be plumb and should be 
carefully driven. If the sheet piles are forced when 
they meet refusal the interlocks are likely to be rup- 
tured. It is better to excavate inside and remove the 
obstruction. If there are external forces tending to 
overturn the cofferdam, such as swiftly moving water or a 
high bank on one side, it must be braced by batter piles 
on the outside or by other means. 

Very excellent, specially designed extractors for sheet 
piles are on the market. They can be extracted also by 
turning a steam hammer upside down and driving 
against proper clamps attached to the top of the piles. 
For especially difficult extraction, A-frames, with 12 to 
15-part tackle may have to be used. If the holes in the 
sheet piles tear out, a pile-puller clamp must be used. 
Sheet piling has been successfully extracted when con- 
crete up to 20 ft in thickness had been poured directly 
against the steel. In such a case the bond is broken by 
driving the sheet piling slightly before the concrete has 
taken its permanent set. 

Cofferdams should be designed conservatively and 
built with the utmost care. All the savings that could 
possibly be realized by the doubtful construction of many 
cofferdams would be small as compared to the loss that 
would result from a single accident. 
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BouLpDER DAM AND APPURTENANT WorKS DuRING CONSTRUCTION 


From a Point Upstream, 


Geology 


High on the Arizona Rim of Black Canyon 


Top of Forms at Elevation 1,080 


of Boulder and Norris Dam Sites 


Mayor Features of the Earth's Structure at Two Great Government Storage Projects 


By Cuarves P. Berkey 
Member AMERICAN Society or Civit ENGINEERS 
Proressor or Geotocy, Cotumaia University, New York, N.Y. 


AN unusual opportunity to study at first hand a 


+ large number of the water storage projects now 
under construction in the United States has been 
afforded Dr. Berkey. On January 10, 1934, he 


rpoke before the Metropolitan Section on the geology 
of these projects and his address was of such interest 
that he consented to prepare this article for Civit 
ENGINE ERING. In al lwo of the proyects are con- 
sidered—one on the Colorado River and the other a 
part of the Tennessee Valley Development. The 
article is of special interest because it shows how the 
design of each dam and the temporary structures built 


might well be expected that the foundations of 

dams, at least at places where the rock floor can be 

reached, would be sufficiently similar to reduce a 
geological statement concerning them to simple terms. 
\s a matter of fact, no two foundations are alike, even in 
principle. Each requires close individual investigation 
and study, for making a mistake in visualizing the geo- 
logic picture is likely to cost a great deal or to endanger 
the public. 

Chere are no perfect sites, if by that term is meant a 
site requiring no special geological study, because there 
are practically no places where local conditions are 
known in sufficient detail to meet the engineer's exact- 
ing requirements. The most important question is 
always whether the design and construction plan of a 
dam are adapted to the local physical conditions or 
whether some modification would be safer and more prac 
ticable. It is a mistake to assume that only the great 
dams or other very large structures warrant careful 
geological study. It is a poor geologist who cannot give 
advice of practical value on almost any real problem 
At the same time it must be admitted 
make more 


in his own field 
that large structures of all kinds normally 
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to facilitate construction of the dam itself have been 
adapted to the geologic formations found. On the 
Colorado River the only unsolved geologic problem ap- 
pears to be the ultimate filling of the reservoir with silt. 
At Norris Dam the cavernous limestone formations 
along the ridges and divides around the reservoir may 
require special treatment later. Here 36-in. core 
holes were used in the exploratory work. Through 
the cooperation of engineer and geologist, a satis- 


factory site for each of these huge dams has been 


selected, and safe structures are being built on them. 
Photographs not otherwise credited are by the author. 


exacting demands on natural physical conditions and 
raise more serious questions concerning these conditions 
than do smaller structures. 

Thus we are indebted to the large projects now under 
construction for bringing the geological side of a long 
and honorable partnership between geology and engi- 
neering into new prominence. Cooperative study by the 
engineer and the geologist is not new by any means, but it 
has attained better standing in recent years because of a 
rediscovery of its importance. 

No more difficult engineering undertakings of their 
kind have ever been attempted than the large dams now 
under construction in the United States. All have 
been given more detailed geological study than usual and 
thus furnish an exceptional opportunity to evaluate 
such service. Boulder Dam on the Colorado River 
and Norris Dam in the Tennessee Valley are of peculiar 
interest because of the advance that has been made in 
the actual construction. 


FOUNDATION OF BOULDER DAM 


Boulder Dam is located in Black Canyon, one of 
several short gorges cut by the Colorado River below 
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the Grand Canyon. The site of this structure was 
chosen wholly on the basis of its geologic features. 
It was decided that at this place the rock, which con- 
sisted chiefly of reworked and indurated volcanic frag 
ments, was sound enough, tough enough, and free enough 
from weaknesses to carry successfully the proposed dam 
and related structures. From the beginning it was 
realized that it would be necessary to drive extremely 
large diversion tunnels in the canyon walls, parallel to 
the river, and that conditions unfavorable to that 
requirement would throw doubt on the whole venture. 
It was fully realized, also, that a detailed investigation 
in the bottom of the gorge was not practicable and that 
the few exploratory borings successfully put down did 
not wholly eliminate the possibility of weaknesses in the 
floor that might have escaped detection. 

It was apparent that during excavation the quality and 
behavior of the river fill, which was more than 100 ft in 
total depth, might present special dangers and extraor- 
dinary difficulties since the river waters might enter in 
such volume as to make it almost impossible to handle 
the ground successfully. In addition, there was the 
possibility that, before construction had proceeded far 
enough to avoid the danger, an abnormal rise of the river 
might destroy the uncompleted work. 

However, none of these potential difficulties developed, 
and the unusual demands for sound rock and stable 
conditions have been fully met. It would be difficult to 
find a site where the requirements in these respects have 
been as perfectly fulfilled by the local physical conditions 
and behavior of the ground as at Boulder Dam. Four 
50-ft tunnels, with a total combined length of 16,000 
ft, were driven without special support. Then from 115 
to 120 ft of river gravels and sands were excavated 
without causing a single dangerous condition from 
slumping, raveling, or the heavy inflow of water. The 
whole river was diverted into the tunnels of the canyon 
walls without furnishing enough leakage or seepage into 
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the excavation to give a day’s trouble. Such fine condi- 
tions and excellent behavior can seldom be provided for 
even a less exacting piece of work, and it is specially 
fortunate that the greatest dam yet undertaken should 
have been located so successfully. 

As a matter of fact, the site was selected from a long 
list of alternatives distributed through two canyons 20 
miles apart. In Boulder Canyon, the upper one, the 
rock is granite, but the walls are much jointed and cut 
through by many planes of weakness along which move 
ment has formerly taken place, and the gorge itself, as 
shown by borings, is somewhat deeper and wider than 
that at the site finally selected in the other canyon 
From a strictly physical viewpoint, Black Canyon was 
considered the better. At the site in the latter that was 
finally approved, the water-laid, crudely bedded de 
posits, made up largely of volcanic fragments, hav: 
been so well consolidated by the reorganization of the 
fine interstitial matter between the larger fragments 
that the whole mass now forms an unusually tough and 
durable rock. Although the rock is cut through by man 
small slips and an occasional crush zone representing 
former deformation, it was found that a dam could be 
located so as to avoid all such weaknesses of consequence. 
Furthermore, there is no local evidence of recent move 
ment of sufficient magnitude to be registered in the can 
yon at this site. 


GEOLOGICAL BACKGROUND OF COLORADO RIVER 


A brief glance at the geologic background of the loca 
tion will help toward a better understanding of it 
After leaving the Grand Canyon country, the Colorado 
River flows through a succession of short canyons, across 
local mountain masses of igneous and other crystalline 
rocks, alternating with open valley country where com 
paratively friable and easily eroded sediments occupy 
the intervening depressions. Thus there were 


many 
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possible dam and reservoir sites on the Lower Colorado. 
rhe difficulty was not to find a site, but to find the 
best site within the limits set for the project and to be 
sure that it would accomplish its purpose. 

Geologists versed in the history of the region say that 
in prehistoric times the Colorado and its tributaries 
eroded a series of valleys to much greater depth than is 
apparent today, and that these deeper and wider valleys 
were then dammed and choked with volcanic debris and 





been found in the floor of the dam site, or whether some 
other still more obscure condition had to be met. 

It was known before excavation, of course, that the 
original borings showed a notch in the profile of the floor. 
Although this feature commonly suggests a weakness, it 
had not been considered of major importance because of 
other observations. Nevertheless it was an immense 
relief, on making the required inspection, to discover that 
the rock was as sound as the average of the canyon and 
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back-filled with sediment to such a depth that even the ° 


mountain divides were largely covered. On this fill the 
river wandered quite uncontrolled by former topographic 
features and thus began anew the process of erosion, 
which it has continued to the present day. However, 
it flowed without any sense of its former direction and 
became established in a new course that lay across buried 
mountain masses and ancient valleys. Thus it has cut 
deep, narrow gorges across the rediscovered mountain 
masses and has re-excavated on a comparatively large 
scale parts of the ancient sediment-filled valleys. So 
there is now the succession of canyons and open country 
that has already been mentioned. Boulder and Black 
canyons form two of these trenches across former divides. 
However, they are not similar in any other respect. 

rhe geologist is always specially concerned when the 
results of excavation are revealed. When the floor is 
finally laid bare, there is no more room for conjecture 
concerning it. Geologic facts become evident, and the 
person who has been responsible for giving advice is 
fortunate if the facts agree with his prediction. Further- 
more, it is as important to check up carefully when the 
excavation stage is reached as it is to make judgments 
in the beginning. In this way more reliable criteria are 
established, more valuable experience is obtained, and 
sometimes new features of consequence are revealed. 

At Boulder Dam the advisers had to depend a great 
deal on judgment and opinion. Since certain conditions 
could not be fully explored, they had to rely on geologic 
principles that have become more or less fully established 
as a part of the science. Much of their advice depended 
on confidence in their own observation and faith in the 
reliability of geologic principles as now understood. 

It was, therefore, with considerable concern that 
geologists heard the first rumors about the floor. A 
deep notch had been uncovered, and the floor appeared 
to be honeycombed with holes. Engineers wondered 
whether the foundations were as weak as the first view of 
the excavation suggested, in short, whether a fault had 
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that no fault or other special weakness was accountable 
for the questionable-looking features. 

The whole adverse effect was produced by pothole 
erosion. The swirling waters of the river itself had pro- 
vided the power for boring multitudes of these holes in 
the mid-section of the gorge, where they were deepened 
and enlarged until an inner gorge, more than 50 ft deeper 
than the average floor, was carved out. The many pot- 
holes and curious flutings gave some reason for the belief 
that the rock was damaged. On the contrary, the rock 
itself is in reality as sound and substantial, and as suit- 
able for foundation service as it is elsewhere in the 
canyon. After the usual shallow excavation to remove 
the smaller irregularities, it became an eminently suitable 
foundation for the dam. 

There was still greater uncertainty in the beginning 
concerning the condition and probable behavior of the 
river fill. No one could predict with full assurance what 
would happen when these gravels and sands were ex- 
cavated. The case could be argued only on principles, 
and the matter had to be left to the judgment of advisers 
whose opinion was in general favorable. Nevertheless, 
their advice was somewhat discounted in that over- 
liberal engineering estimate was made for the cost of this 
part of the work. 

It was a special satisfaction, therefore, when the 
excavation was finally made, to find that the rock de- 
posits were essentially tight and remarkably stable, ex- 
tending with almost precipitous walls 30 or 40 ft into the 
air without any considerable amount of raveling or 
slumping, and not much seepage water. It was apparent 
from the structure and condition of the crudely stratified 
deposits of gravel and sand that, in every great flood, the 
river disturbs them to a surprising depth in the gorge. 
This reworking of the material extends to the bench 
levels, where a plank was found buried in the river fill, 
indicating that the deposit had been turned over to that 
depth at least, in very recent time. Probably the deeper 
inner part of the gorge is not disturbed in ordinary floods, 
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but the fact that the deposit is virtually free from ce- 
mentation and the general similarity of the fill from top 
to bottom argue for occasional disturbance to full 
depth. 

These three features just described—the substantial 
canyon walls, the sound rock floor, and the stable river 
fill—are the most important attributes of the site, and 
each has contributed materially to the success of the 
undertaking. 

Usually causes for worry are over when a dam is built. 
However, this is not so in the case of Boulder Dam, 
where in certain respects trouble has only begun. When 
the reservoir is filled its waters will flood large salt 
deposits in the Virgin Valley. It is fair to question 
what this will do to the impounded water. Also the 
waters coming into the reservoir carry great quantities of 
silt, which will settle in the basin. It may well be asked 
what effect this will have on the reserve capacities of the 
reservoir, and how long it will be before the reservoir is 
filled with these deposits. Those who use the waters 
below the dam hope that the silt will be completely re- 
moved, for it now costs more than a million dollars a 
year in the Imperial Valley alone to handle that part 
which reaches the valley. In view of the fact that after 
leaving the dam the river flows two or three hundred 
miles through silt-filled channels, it is pertinent to 
ask whether it will become loaded again and be as trouble- 
some as ever. 

The Colorado finally flows into Mexican territory. 
For this reason Mexico claims extensive rights to its 
waters, and the canals now in use involve agreements be- 
tween the United States and Mexico for the division of 
the water entering the system. The principal canal 
crosses Mexican territory for nearly 50 miles, because this 
route was by far the easiest to follow. In the hope of 
avoiding new claims to a share in the impounded water 
now provided, it is proposed to construct another canal, 
to be called the All-American Canal, just above the 
international boundary line. Amung the difficulties 
encountered in this project will be a range of hills and a 
belt of drifting sand dunes several miles wide. It will 
be impossible to construct a canal on American territory 
without conquering these two obstructing features. Can 
this belt of moving sand be traversed successfully, 
or will the canal in crossing it become loaded with so 
much sediment that its purpose is nullified ? 

All these problems have their geologic background, 
and successful solution seems to be assured 
in all of them except that of the im- 
pounded silt in the reservoir. There is 
no help for that problem, and no answer but 
one. The silt will ultimately fill the whole 
reservoir, which will mean that the storage 
capacity of the structure for water will be 
largely destroyed. The stream will still 
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flow across the impounded silts and will still turn the tur- 
bines and produce power, but regulation of this power will 
have to come from some other establishment, farther 
upstream, that is operated in part for this purpose. 

How long will this silting of the reservoir take? Al- 
though no one knows the answer to that question, it is 
certain that it will take only a very short time, geologi- 
cally speaking. In fact, historically speaking, it will not 
take long—probably not more than 200 years. There- 
fore it can readily be seen that the time is coming when 
the whole river will be marked by a succession of dams 
and reservoirs, developed one after another so as to put 
off the final evil day when there are no more dam sites to 
conquer on the Colorado. The engineer of that day will 
have to invent some other solution of the water-supply 
and power problems of the Colorado River country, and 
that situation will introduce a new era. 


THE SITE OF NORRIS DAM ON THE CLINCH RIVER 


Passing now to an entirely different locality, attention 
is directed to the Norris Dam on the Clinch River, a 
tributary of the Tennessee above Knoxville. It is 
here, near the entrance of Cove Creek that the largest 
structure of the Tennessee Valley Authority development 
is now under construction. This dam, 300 ft high, will 
impound an enormous volume of water, thus helping to 
control the flow from the watershed for a series of works 
located farther down the main valley. 

The geologic elements in this development are com- 
paratively simple, but they introduce problems of con- 
struction and of the subsequent behavior of the structure 
under operation that demand special consideration. 
The region is one of ancient sedimentary and organic 
rocks, most of which are closely folded and faulted. 
Because of differences in resistance, erosion has de- 
veloped in these long folds and narrow fault blocks a 
series of nearly parallel ridges and valleys. However, 
this topographic character is lost along the west side 
of the basin where a great mass of younger strata, lying 
almost flat and little disturbed in any way, form the 
adjacent Cumberland Plateau. The waters to be im 
pounded in Norris Dam come from both kinds of terrain, 
but the dam and reservoir are located in country with 
rock folds and strata distributed in parallel formation, 
where the beveled edges of strata form long belts extend 
ing northeast and southwest across the district. 

Although the geologic structure of the region includes a 
series of sandstones and shales as well as 
limestones and dolomites, the most im- 
portant rock in the immediate vicinity of 
the dam is chiefly of carbonate composition, 
known as the Knox Dolomite formation. 
Overlying beds of comparatively pure lime- 
stone occur at certain low divides on the 
margins of the reservoir, where their 
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somewhat greater solubility presents additional problems. 

Che rock structure at the dam is comparatively simple 
Although it has been deformed, the general bedding is 
not greatly disturbed and the dip is downstream at a 
low angle rhe internal structure exhibits small dis 
placements, internal strain effects, rather abundant 
jointing, and related small fracturing. But it is neither 
closely folded nor much faulted at the dam. The forma 
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tion is plainly, although somewhat unevenly bedded, 
and subsequent transformation of the original simple 
deposits has made this bedding even less regular than it 
was in the beginning 

A long period of erosion has developed the present 
topography by removing literally thousands of feet of 
material overlying this formation and so these strata have 
been exposed for ages to the action of the elements. 
[hese weathering processes have been responsible for 
the formation of numerous sinkholes and an extremely 
uneven rock floor covered with a heavy residuary soil 
mantle. In addition, there is an associated subsurface 
development of solution channels and cavernous struc- 
tures of rather far-reaching and erratic connections. 
These follow chiefly the joints and bedding planes of the 
rock, which constituted the original lines along which 
water could circulate. Thus there has come to be a 
veritable network of such enlarged solution channels, 
now more or less completely clogged with residuary earth 
material. 

Although the average rock is undoubtedly sound and 
substantial enough to support successfully a dam of the 
proposed proportions, several questions of major conse 


quence arise. These may be formulated as follows: 


local sinkholes and related formations cause ex- 
through the abutments and the reservoir margins? 


l Will the 


cessive leakage 


2. Is there important deeper and more roundabout water 
circulation through enlarged joints and bedding planes, and 
how is it possible to check losses through these channels, es- 


pecially in the immediate foundation and abutments of the dam? 

Since the bedding is prominent and the dip is downstream, 
what assurance is there that the dam will not slide, and what can 
be done to assure its general stability? 


The nature and quality of the foundation rock are 
easily determined, but it is not possible to discover 
exactly what the conditions are with respect to the 
cavernous structure, related water circulation, and 
general permeability of the formation. It is possible to 
satisfy all demands for stability by carrying the excava- 
tion for the dam through certain thin surface beds. By 
this means contact has been established with the more 
massive members of the formation beneath, which are 
competent in themselves to carry the weight and thrusts 


Vos. 6, MO 
of thedam. That requirement has been met beyond any 
reasonable doubt. 

It has been shown also by exploratory methods and a 
trial program of grouting that under-circulation along 
the bedding planes can be effectively checked and that 
dangers from that source can be removed by grouting. 
In carrying out the investigation of this particular mat- 
ter, borings of ‘‘manhole’’ size, large enough for direct 
inspection purposes, were employed for almost the first 
time. These take the place of ordinary test shafts and 
are immensely superior. In fact, they doubtless con- 
stitute the most perfect method for examination of the 
actual condition of subsurface rock. formations that has 
ever been invented. 

Almost every important condition at the dam has been 
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met. There is one exception for which provision cannot 
be made fully at this stage of construction. This is the 
cavernous structure of the side ground of the more dis- 
tant abutments and of the narrow divides and low saddles 
around the reservoir. There is virtually no possibility 
of determining these conditions in sufficient detail to 
cure all leakage troubles at this time. In consequence, 
when the reservoir is put into service, it is certain to leak. 
Nevertheless, it is equally certain that whatever leakage 
occurs cannot endanger the dam. There is a sur- 
plus of water, and the major objective is temporary 
impounding of the natural flow. This will be done. 
and such leakage as may develop cannot destroy 
the general success of the project. Furthermore, after 
the dam is put into operation and some of the defects 
now hidden are revealed it will be practicable to remedy 
them by means of special treatment. The virtual cer- 
tainty of the need of such treatment suggests that some 
provision be made for continuation of a grouting program 
through two or three years of service. 

From these descriptions one can see that even the 
uncertainties and problems that will remain after the 
dams are built at Cove Creek and at Boulder Canyon, 
are not in the same field of geologic concern. In one 
case the chief problems come from the fact that there is 
not enough water, and what there is, is loaded with 
trouble in the form of silt. In the other case, where there 
is plenty of water, the chief question is how to control 
leakage. No matter whether much or little can be done 
to solve these problems, it is surely fortunate that at 
Boulder Dam, where there is too little water, there is no 
threat of loss, while at Norris Dam, where control of 
leakage is a large task, there is an abundant supply. 
After all, despite the imposed difficulties, Nature has been 
kind enough to provide good rock to one, and an abun- 
dance of water to the other—in each case where those 
factors can help most. 























ENGINEERS’ NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 


dividuals and as a profession. 


This department, designed to contain practical or ingenious suggestions 


from engineers both young and old, should prove helpful in the solution of many troublesome problems. 





Safety Primers Used on Con- 
struction of Colorado River 
Aqueduct Tunnels 


By T. W. Oscoop, Assoc. M. Am. Soc. C.E. 


Sarety Encrneer, MetrropotirAN Water District or 
SouTHERN CALrrorNiA, BANNING, CALIF. 


DISTINCT step forward in improving safety con- 
ditions on the Colorado River Aqueduct was taken 
by the Metropolitan Water District of Southern Cali- 
fornia when it adopted safety primers for use in all blast- 
ing operations on the Coachella Division. Certain of 
the contractors have also put this device in use on other 
divisions of the aqueduct. The safety primer consists 
of an electric blasting cap inserted and glued in a longi- 
tudinal hole bored through a wooden plug. 

An automatic machine for the manufacture of the 
wooden primes plugs (Fig. 1) was designed and con- 
structed by District forces. It has a capacity of 4,500 
plugs per 8-hr shift. The sequence of operations in this 
machine is as follows: one-inch white pine stock is fed 
in, and its edges are simultaneously dressed by a knife- 
head; the stock reaches the end of its trip and is secured 
by a chuck; the drill, with bevel knife-head welded to 
the shank, advances, drilling and beveling the plug, 
the drill recedes; two saws descend simultaneously, one 
cutting a slot in the beveled end and one cutting off 
the plug to the proper length; the chuck releases the 
plug, which drops into a box while the saws ascend; 
and the stock is fed forward and the operations are re- 
peated. 

For some years the Phelps Dodge Corporation, 
Morenci Branch, Morenci, Ariz., has used safety primers 
in mining operations. Data received from that source 
provided the basis for the development of this device to 
meet conditions on the Colorado River Aqueduct. On 
this construction from May 30 to December 31, 1934, 
approximately 225,000 safety primers were used in blast- 
ing at tunnel headings. 

Great care has been taken thoroughly to familiarize 
superintendents, foremen, shift bosses, and miners with 
the adopted methods of loading rounds. Satisfactory 
results have attended the use of these primers. Their 











MACHINE FOR MAKING SAFETY-PRIMER PLUGS 


(A) Automatic Feed (F) Chuck 

(B,C) Roller Guides (G) Slotting Saw 

(D) Knife-Head for Dressing Edges(H) Drill and Bevel Knife- 
(E) Cut-Off Saw Head 


superior safety, as compared with dynamite primers, is 
obvious. Experience indicates that the safety primer 
will detonate successfully if the instructions for making 
primers, loading holes, and connecting up are followed. 
There have been very few missed holes—no more than 
occur when dynamite primers are used. 


From the standpoint of safety there are four main ad- 
vantages of safety primers, as follows: 


1. Dynamite and primers are separated until loading 
operations are begun. This eliminates hazards incident 
to: (a) the making of dynamite primers in the primer 
house; (6) the transportation of dynamite primers from 
primer house to headings; and (c) the handling of dyna- 
mite primers. 

2. In loading the drill holes, hazards due to the follow- 
ing causes are eliminated: (a) improperly made dyna- 
mite primers in which electric blasting caps are too close 
to the side of the primer shell, with the possibility that 
the cap may come in contact with the side of the drill 
hole and be exploded by friction; and (6) jamming of 
the dynamite primer in a ravelling 








hole and forcing of blasting cap 
against the side of the hole with the 
loading stick. 


























3. Hazards caused by the pres- 
ence of dynamite primers in the muck 
pile are eliminated. Safety primers in 
muck piles present little or no hazard 
when struck by the mucking machine 
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dipper or other tools. 

4. An increased feeling of security 
on the part of underground super- 
visors and men. 

From the viewpoint of the construc- 


SAFETY PRIMER Now IN USE ON THE CONSTRUCTION OF 
THE CoLoRADO RiveR AQUEDUCT 








tion forces the advantages of safety primers are as 


follows: 
|. They are very inexpensive, especially when made 


in quantity. 

2. They are easier and quicker to make than are 
dynamite primers. 

3. They act as efficiently in blasting as do dynamite 
primers. 
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Although safety primers have been employed hereto- 
fore in mines, their adoption in the Coachella Division is 
the first time that such a device has been used in tunnel- 
ing operations. This is a step forward in improving 
safety conditions in this class of work. Blasting acci- 
dents, although low in frequency, are very high in sever- 
ity and therefore every possible safeguard to prevent 
their occurrence is justified. 
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Garbage Disposal in Los Angeles 


To THe Eprror: I should like to comment on a few features of 
the Los Angeles refuse problem that were not covered in detail 
in the article on “Municipal Refuse Problems and Procedures,” 
by Messrs. Reinke and Gillespie, in the September issue. 

In Table I is shown the average production of garbage and non- 
combustible rubbish for each month of the year as a percentage of 


the average of all months, after adjustment for long-term growth 


and for the number of days in the month. 


Taste l. Amounts COLLECTED IN Per CENT OF MEAN QUANTITIES 
Non Non 
ComBustTisL_e ComMBUSTIBLE 

MontTu JARBAGE Russisn Monta Garsace Russisa 
Jan. 89.5 104.9 July 116.3 94.3 
Feb, 93.3 110.0 Aug 114.3 93.1 
Mar 95.0 108.2 Sept 107.0 95.6 
Apr 04.8 103.1 Oct. 98.6 96.5 
May 89.8 100.4 Nov. 91.8 91.0 
June 100.9 96.6 Dec 92.0 91.8 


The quantities per capita also vary with the purchasing power 
of the population. Furthermore, the relation between the quan- 
tities of per capita production of garbage and non-combustible 
rubbish seems to reflect variations in the ratio of the price of fresh 
vegetables to that of canned food. Another feature that has been 
especially noticeable since 1923 is the rapid increase in the pro- 
duction of non-combustible rubbish on a per capita basis and the 
relatively stationary figures for per capita garbage production. 
This indicates an increase in the general use of canned food during 
the period from 1923 to the present. The quantities also vary 
slowly with changes in dietetic habits and of course respond 
instantly and directly to increases in the population served. 

Since Los Angeles disposes of its garbage by feeding to hogs, 
the quality of the garbage in respect to its food value for the 


VARIATION IN QUALITY OF GARBAGE IN PER CENT 


TABLE II. 

CARBO 
VRaR Source PROTEIN Fat Fiber Asa HYDRATES 
1921 Restaurant 19.50 12.70 12.09 11.63 32.73 
1927 Restaurant 18.03 24.69 7.92 12.84 28.80 
1927 Restaurant 18.18 23.58 11.40 13.89 29.52 
1932 Restaurant 16.68 19.44 12.84 10.02 34.41 
1921 Household 11.86 20.98 12.75 13.81 35.21 
1927 Household 14.438 18.96 8 67 10.89 33.09 
1927 Household 12.03 13.05 9.39 23.73 27.18 
1932 Household ll 04 11.10 9.45 5.85 37.35 
1932 Household 10.65 12.72 11.94 12.18 $5.37 


production of pork is a matter of great importance, as it affects the 
profits of that business and consequently the contract renewal 
prices for collection and disposal. It is interesting to observe on 
a quantitative basis the gradual reduction, during the current 
depression, in the food value of garbage. The depression has 
affected the purchasing power and therefore the economical in- 
stincts of the housewife in the matter of discarding food. Toa 
small degree the quality of garbage from restaurants has also been 
affected. The data in Tables II and III are furnished through the 
courtesy of A. B. Miller, president of the Fontana Farms Company, 
which has a contract for the disposal of the greater part of the gar- 


bage from the city of Los Angeles. The figures are percentages by 
weight after dehydration to about 25 per cent of original weight. 
The balance not reported in the table is mostly moisture. 

The effect of the variation in quality shown in Table II has a 
distinct effect on the amount of pork produced, as seen in Table 
III. 


TasLe III. Errectr oF VARIATION IN QUALITY OF GARBAGE ON 
PRODUCTION OF PoRK 
PoUNDS OF POUNDS OF 
Pork PorK 
PrRopucep PRODUCED 
Per TON oF per TON oF 
Year Garsace Fep VeAR ° Garsace Feo 
1923 68.90 1929 54.07 
1924 54.73 1930 51.75 
1925 64.44 1931 39.70 
1926 60.25 1932 38.53 
1927 58.26 1933 38.40 
1928 55.18 


Los Angeles, which collects refuse at the curb, has for years 
followed the custom of using mule teams with a one-man crew for 
close-in level areas, and a large truck and three-man crew for the 
remainder of the city. Recent experiments with small 1'/:-ton 
trucks and a two-man crew show economies in collection costs 
amounting to 30 per cent as against mule teams, and of 15 per 
cent as against large trucks. The mule teams are now being dis- 
placed by small trucks. 

HERMAN P. Cortetyou, M. Am. Soc. C.E. 
Deputy Engineer, City of Los Angeles 
Los Angeles, Calif. 
December 1, 1934 





Studies for Cofferdams at Bonneville 


To tHe Epiror: The article by Major Williams on ‘Power 
and Navigation Below the Snake River,”’ is very interesting. 
Both the power house and the spillway dam at Bonneville are to 
be constructed within unwatered cofferdams having large areas, 
and the foundation excavation within must be carried to maxi- 
mum depths of 100 ft or more below water surfaces outside. 
These conditions and the diversion of the flow of the mighty 
Columbia result in an unusual cofferdam and diversion problem. 

In the planning of this work, two classes of floods must be con- 
sidered: the summer peaks having a mean crest of 600,000 cu ft 
per sec corresponding to a stage of 30 ft above low water, and 
winter floods which may be expected to reach a stage of 17 ft, with 
a discharge of 300,000 cu ft per sec. Cofferdams are made high 
enough to exclude the latter only. 

Under natural conditions the main channel carries the flow 
until the discharge is over 100,000 cu ft per sec. For floods of 
from 300,000 to 600,000 cu ft per sec, the flows down the auxiliary 
channel in which the power house is located are, under natural 
conditions, 40,000 and 130,000 cu ft per sec, respectively. It was 
therefore a simple matter to divert the river from the auxiliary 
channel and to keep it diverted during ordinary summer floods. 
This was done by the construction of coffers of the earth-dam 
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type. Crib cofferdams for the main channel must, however, be 
placed in swift water. The diversion capacity of the auxiliary 
channel is limited, and although it would be possible to enlarge 
this channel, it was found to be uneconomical. Thus it is desir- 
able to carry the greater part of the flow in one-half the main 
channel while the other half is closed for construction. 

On account of the unprecedented nature of the work and the 
risk of partial cofferdam loss from floods, ice, or blowout, it was 
decided that the United States should assume responsibility for 
cofferdams, except during the period of construction and placing. 
This meant that the engineers had to make a careful study of the 
problem. Incident to these studies, accurate cross sections of 
the river channels were made, water surface profiles for various 
flows were drawn, and the division of flow between the two chan- 
nels was metered. Complete hydraulic calculations of all the 
diversion conditions and features were made and are being 
checked in a hydraulic model that has been constructed for this 
and other purposes. A feature of the main channel cofferdams 
is a removable top, about 10 ft high, which can be left in place, if 
it is advantageous to protect an enclosure during a summer flood. 

Borings were made in the river bed at cofferdam sites for de- 
termining the permeability of material, and the permeability of 
banks is investigated by test pits. In the main channel the 
feasibility of using steel piles to penetrate the gravel and boulder 
formation overlying bedrock was tested, and it was also found by 
test that steel piles would penetrate this formation enough to cut 
off leakage under the cribs that will rest on it. Material from 
river banks where cofferdams connect was tested under various 
heads for percolation in a conventional tank, and percolation 
tests were made also by pumping from test pits. 

Records of ground-water levels obtained from test pits and 
drill holes around the unwatered power-house area have been 
recorded daily. The quantity of inflow is being subdivided in so 
far as practicable to show its source, and it is planned by a fur- 
ther study of such factors as the material through which seepage 
occurs, records of ground-water levels, and inflow to add ma- 
terially to existing data on this subject. 

C. I. Grima, M. Am. Soc. C.E. 


Portland, Ore. Chief Engineer, Bonneville Dam 
November 19, 1934 Section 





Central Valley Project Important 


To Tue Epitor: The Central Valley Project of California, de- 
scribed by Mr. Hyatt in the September issue, is intended pri- 
marily to rescue from impending aridity 400,000 acres of farm 
lands, at present irrigated largely by failing ground-water sup- 
plies. This area supports 300,000 people and has a gross annual 
crop production of $20,000,000. Irrigation of this region is 
therefore as distinctly a humane measure as is the protection of 
the Lower Mississippi iarmers from floods. Since the immediate 
expansion of newly reclaimed areas in the state is generally op- 
posed, the proposed program of the project is limited at present 
to the furnishing of adequate water supply for relief. However, 
it is so designed that it may be expanded in the future as required 
to meet the demands of the increased population indicated by the 
rapid development of the state in the past. 

Engineers and economists, in collaboration with the U. S. 
Reclamation Service, have studied the project intensively over a 
period of 13 years and have approved it. Their reports have re- 
ceived the highest commendation from the chief engineer of the 
War Department. The adaptability of the lands in question to 
the production of high-priced crops and the support of a large 
population has been demonstrated. The Central Valley Proj- 
ect, which has been undertaken to sustain established communi- 
ties rather than to reclaim desert lands, has been approved by a 
general vote of the state. The estimated total cost of the proj- 
ect is $170,000,000. Of this the War Department proposes to 
contribute $12,000,000 because of benefits to navigation, the 
state has requested a PWA grant of $37,000,000, and an 
enabling act provides that the remainder will be secured by 
contract from the sale of water and power, on which basis the 
project has been presented to the Federal authorities for a loan. 

It has been contended that California has already received 
relatively substantial Federal aid for several major projects and 
is not now in line for such further assistance. However, all the 
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large California projects aided by the Government—such as 
Boulder Dam and the power line therefrom, the developments 
of the Metropolitan Water and Imperial Irrigation districts, and 
the Trans-Bay Bridge--have been on the basis of loans secured 
by firm contracts amply providing interest rates greater than the 
cost of money to the Government. On the other hand, many 
projects outside the state have been financed by the administra- 
tion or Congress without such provision for the return of the 
money advanced. These loans include $325,000,000 for the 
Lower Mississippi levees, $110,000,000 for the Tennessee Valley 
Authority (first stage), $86,000,000 for the Fort Peck Dam, 
$63,000,000 for the Grand Coulee Dam (first stage), and 
$32,000,000 for Bonneville Dam. 

It is proposed that 63 per cent of the cost of the Central Valley 
Project is to be a loan secured by contract before money is ad- 
vanced. From the standpoint of benefit to home owners and 
industry as well as to the nation at large, the project is important 
and, as compared with the other developments referred to, its 
adoption as a full Federal project is logical. 

J. B. Lippincott, M. Am. Soc. C.E. 


Los Angeles, Calif. Consulting Hydraulic Engineer 


November 30, 1934 





More Engineering Terms Defined 


Dear Sir: The history of certain engineering terms by Pro- 
fessor Kirby, in the October issue, is most engaging. The article 
closes with several provocative questions that prompt me to add 
a few notes to the discussion. 

His statement that STARLING is a word of unknown ancestry 
is surprising, since the Oxford New English Dictionary—to which 
he has obviously referred-—goes into its etymology with some 
thoroughness, listing as alternative spellings steerling, stirling, 
and sterling, and remarking that the word is possibly a corruption 
of staddling (a staddle being a prop or crutch). In 1684 Defoe 
spoke of ‘‘the Piles or Starlings. ... placed before the solid Stone- 
work of London-bridge.’’ Going back in time, we find that in 
1482 ‘‘grete and many inconvenients’’ had been caused to the 
“stadelinges (starlings) of the brigge (bridge) by petermen 
(fishermen).’’ In the same text, we read that in 1461 cer- 
tain fishermen were fined ‘‘for fishing next the stadelynges.’’ 

SPANDREL, another word that defies Professor Kirby's search, 
is traced back to the year 1477 in the form spaundrell; and the 
New English Dictionary suggests that it may be a diminutive of 
the French espandre, to expand or extend. The Standard Dic- 
tionary offers an ingenious, though rather dubious, explanation 
by stating that the term comes from the Old French explander, 
level, which in turn was derived from the Latin ex, out, and 
planus, level. 

Professor Kirby seems to be in error in assigning the meaning 
of WELD, as we now use the word, to Wyclif’s fourteenth century 
translation of Isaiah “‘Thei shulen welle togidere her swerdes”’ 
(They shall weld together their swords). The noted reformer 
probably used weld together to mean liquefy and recast. This 
definition seems to be borne out by the New English Dictionary, 
which gives the first use of weld, in the sense of join, a century or 
so later. 

The origins of the terms KING-POST and QUEEN-POST are indeed 
obscure although a ray of light emerges from Tredgold’s Principles 
of Carpentry wherein he speaks of ‘‘king posts (sometimes called 
crown posts).’’ From this parenthetical note we may infer that 
the post located at the apex or crown of a truss was first called a 
crown-post, later becoming a king-post; and as for the queen- 
post, that probably derived its name from its similarity to, and 
association with, the king-post. 

The temptation to expand Professor Kirby's list of words is 
strong, but I will content myself with one addition, that of TURN- 
PIKE. This word, common in the eastern part of the United 
States, is an elliptical term for turnptke-road, the turnpike being 
a horizontal pole, or pike, that barred access to a toll division of a 
highway. When the traveler paid his toll, the pike was turned 
about a vertical axis, and swung clear of the road. 


EDWARD W. Bewngs, Assoc. M. Am. Soc. C.E 


Mount Vernon, N.Y. 
November 28, 1934 
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Combating Water Problems in 
California 


To THe Eprror: In the September issue of Crvit ENGINEERING, 
Mr. Hyatt has outlined concisely the project for the conservation 
of water resources in the Sacramento-San Joaquin Basin. This 
project is an outstanding example of adequate planning for river 
improvement in the combined interest of practically all the es- 
tablished uses of water. Also it is noteworthy because, in planning 
it, there was full cooperation between the various Federal and 
state agencies concerned, which meant that practically no un- 
necessary expense was incurred through duplication of effort 

The U.S. War Department, through the Corps of Engineers, 
was in a favorable position to cooperate in the preparation of the 
Central Valley Project, since the river and harbor act approved on 
January 21, 1927, directed that comprehensive investigations and 
surveys be made on practically all the navigable streams of the 
country, including the Sacramento, San Joaquin, and Kern 
rivers. The purpose of such surveys was stated to be the formu- 
lation of the best plan for the improvement of these streams in the 
interests of navigation, flood control, power development, and 
irrigation. 

In spite of the unsatisfactory navigation conditions caused by 
the demands of irrigation, water-borne commerce on the upper 
Sacramento River amounts to about 180,000 tons per year. Due 
to water shortage, there has been no commercial navigation to 
amount to anything on the upper San Joaquin River for some 
years, but this waterway still constitutes an important potential 
artery of commerce. It is estimated that the average annual 
commerce for the upper Sacramento and San Joaquin rivers, after 
completion of the Central Valley Project, will amount to about 
600,000 tons for each stream, with a saving in transportation costs 
of from 45 to 55 cents per ton. 

There are about 1,500,000 acres of agricultural land subject to 
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overflow in the Central Valley of California. For the Sacramento 
Basin a joint Federal and state flood control project has been 
adopted and practically completed. This project, by means of 
levees, by-passes, and channel enlargement, already affords a fair 
degree of protection. Existing flood control works in the San 
Joaquin Basin, which have been constructed entirely by local 
interests, afford protection against floods of considerable magni- 
tude. They consist mainly of more or less independent levee 
systems. On the Calaveras River one dam for flood control has 
been built by the city of Stockton. A number of reservoirs on the 
upper San Joaquin and its principal east-side tributaries. which 
were built primarily to furnish water for irrigation, power, and 
municipal use, have a material effect in reducing flood discharges. 

Additional flood protection by reservoirs is desirable in the Sacra- 
mento Basin in order to ensure the safety of this highly developed 
region. In the San Joaquin Basin, however, additional protec- 
tion by reservoirs is not so important at this time because the 
greater part of the areas still subject to overflow is grass land not 
yet developed. 

The investigations and surveys made to determine the feasi- 
bility of a salt water barrier, or dam with locks, located somewhere 
below the common mouth of the Sacramento and San Joaquin 
rivers, were very complete. Although a considerable quantity of 
fresh water can be saved by use of the proposed barrier, for many 
years to come it will be cheaper to control salinity through con- 
struction of foothill reservoirs. 

A full discussion of the project, from the standpoint of the U. S. 
War Department, will be found in the reports printed in House 
Document No. 191, 73d Congress, 2d Session, and Document No. 
35, Committee on Rivers and Harbors, House of Representatives, 
U.S. 73d Congress, 2d Session. 

Tuomas M. Rostns 
Lt-Col. Corps of Engineers, U.S. Army 


Portland, Ore. 
December 3, 1934 





Humic Compounds in Los Angeles 


Harbor District Wells 


To tue Eprror: In connection with the article by Messrs. 
Wade and Brown, in the September issue, it may be of interest to 
comment on the fact that the Department of Water and Power of 
the City of Los Angeles has had considerable trouble with humic 
compounds present in the underground supply in the Wilmington 
and San Pedro areas. In general these waters, whether free of color 
or highly colored, are soft, are devoid of sulfates, and are laden with 
marsh and other gases. They contain humic compounds and bac- 
terial growth of the iron and sulfur types, and have a high pH value, 
high oxygen demand, and a high oxygen consumed content. Any 
disturbance of equilibrium in the water as withdrawn from the 
ground permits bacterial growths to increase, and a lowering of the 
pH value causes the humic compounds to be attacked or pre- 
cipitated, as the case may be, forming an odorous brown, black, or 
white sludge, depending on whether there is ferric, ferrous, or no 
iron present. The yellow color of some of the well waters and of 
the water standing in service pipes appears to be due to the presence 
of organically bound iron, which is difficult to recover by the stand- 
ard methods of water analysis of the American Public Health 
Association 

Waters in which the bacterial food consists of these humic com- 
pounds, or where a drop in pH value is suffered, soon deteriorate in 
the distribution system. Sludge is formed even overnight, al- 
though it réadily flushes out when consumers start to use water in 
the morning. The cost of flushing to help relieve these troubles 
has been excessive. 

At Wilmington, where the raw water has a color varying from 55 
to 125 ppm, the problem was met by constructing a 5-mgd filtra- 
tion plant and using ferric chloride as a coagulant. This effectively 
removes the humic substances present in the raw water. There is 
nothing unusual about this plant except that diffused air is needed 
in the first mixing chamber to remove gas so that the floc can 


settle later. It has a mixing time of 30 min, a settling period of 1 


hr, and standard filtration equipment. At a load of 5 mgd the 
ferric chloride dose is 2 g per gal, which reduces the color to 13 
ppm. 

The department has two other supplies in the harbor area at 
Lomita. One is a group of wells yielding very highly colored water, 
which at the present time is an emergency supply and which causes 
trouble when used. The other is a group of three wells having a 
raw color less than that of the treated water at Wilmington, and it 
is this group that has given the greatest trouble. Without treat- 
ment the bacterial count is over 100,000 per cu cm and complaints 
increase with a rise in the count. When 20 lb of chlorine and 7 Ib 
of ammonia per million gallons are used, the count is kept below 
50,000. However, this treatment does not entirely prevent the 
water from “spoiling’’ in the lines feeding reservoirs or in the dis- 
tribution system directly. The delivered water had a slight musty 
odor and occasional particles of white filamentous growths. It 
was found that water treated in this manner and allowed to settle 
in reservoirs remained good when it was pumped into other 
reservoirs. 

In an effort to keep growth in pipes at a minimum, copper sulfate 
was used. This was successful so far as lines from wells to pump 
sumps were concerned, but its use led to disastrous results further 
on in the system. Apparently the sulfate content of the copper 
was quickly acted on by sulfate-splitting organisms which produced 
sulfides. These, in turn, reacted with iron to form ferric sulfide. 
The water and its sludge then became black and caused the most 
serious complaints ever made in the harbor area. Copper chloride 
has now been substituted for copper sulfate. 

Our experience is that by far the most troublesome constituents 
in Pacific Coast waters are the humic compounds. 


R. F. Goupgy, Assoc. M. Am. Soc. C.E 
Sanitary Engineer, Department of 
Water and Power 


Los Angeles, Calif. 
November 27, 1934 
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Eighty—Second Annual Meeting 


New York, N.Y., January 16-19, 1934—Program of Sessions, Entertainment, and Trips 





Business Meeting, Prize Awards, and Committee Reports 
WEDNESDAY—January 16, 1935—Morning 


AUDITORIUM 
9:00 Registration 
10:00 Eighty-second Annual Meeting called to order by 


HARRISON P. Eppy, President, American Society of Civil 


Engineers; Consulting Engineer, Boston, Mass. 


10:10 Report of the Board of Direction 
Report of the Secretary 
Report of the Treasurer 


10:40 Conferring of Honorary Membership 


W. L. Daruitnc, M. Am. Soc. C.E., Consulting Engineer, 


St. Paul, Minn. Mr. Darling will be presented 


to the 


President by JoHNn F. Stevens, Past-President and Hon. 


M. Am. Soc. C.E., Baltimore, Md. 
The late MitoS. Ketrcuum, M. Am. Soc. C.E.; ( 


‘onsult- 


ing Engineer; Dean, College of Engineering, and Director, 
Engineering Experiment Station, Emeritus, University of 
Illinois, Urbana, Ill. Statement ontheachievementsof Dean 


Ketchum will be made by Hersert S. CROCKER 


RoBert Ripcway, Past- 
President, Am. Soc. C.E., 
New York, N. Y. Mr. Ridg- 
way will be presented to the 
President by CHARLES F. 
Lowetn, Past-President, Am 
Soc. C.E.; Chief Engineer, 
Chicago, Milwaukee, St. Paul 
and Pacific Railroad, Chicago, 
Til. 


11:00 Presentation of 
Society Medals and Prizes 


The Norman Medal to 
Leon S. Morsserrr, M. Am. 
Soc. C.E.; Consulting Engi- 
neer, New York, N. Y., for 
Paper No. 1821, “George 
Washington Bridge—Design 
of the Towers.”’ 

The J. James R. Croes 
Medal to H. M. WEsSTER- 
WESTERGAARD, M. Am. Soc. 
C.E.; Professor, Theoretical 
and Applied Mechanics, Uni- 
versity of Illinois, Urbana, IIL, 
for paper No. 1835, ‘Water 
Pressures on Dams During 
Earthquakes.” 

The Thomas Fitch Row- 
land Prize to Mnmes I. 
Kittmer, M. Am. Soc. C.E.; 
Manager, Mason and Hanger 
Company, Inc., New York, 
N.Y., for Paper No. 1841, 
‘Fulton Street, East River 
runnels, New York, N.Y.” 


, Past- 
President, Am. Soc. C_.E.; Consulting Engineer, Denver, Colo. 





WHEELER DAM AND PoweR House UNDER 
CONSTRUCTION 
Navigation Lock on Opposite Side each. 


The James Laurie Prize to E. WARREN Bowpen, M. Am. 
Soc. C.E.; Assistant to Chief Engineer, The Port of New 
York Authority, New York, N.Y., and H. R. Sgety, 
Assoc. M. Am. Soc. C.E.; Resident Engineer, Central 
Section, George Washington Bridge, for Port of New York Au- 
thority, Fort Lee, N.J., for Paper No. 1823, “George 
Washington Bridge—Construction of the Steel Super- 
structure.” 


The Arthur M. Wellington Prize to J. C. Evans, Esq., 
Terminal Engineer, The Port of New York Authority, 
New York, N.Y., for Paper No. 1825, ‘George Washington 
Bridge—-Approaches and Highway Connections.” 


The Collingwood Prize for Juniors to G. H. Hickox, 
Jun. Am. Soc. C.E.; Associate, Mechanical Engineering, 
University of California, Berkeley, Calif., and G. O 
WessenaverR, Jun. Am. Soc. C.E.; Assistant Engineer, 
West Virginia Power and Transmission Company, Pitts- 
burgh, Pa., for Paper No. 1854, ‘‘Application of Duration 
Curves to Hydro-Electric Studies.” 


11:15 Presentation of Reports of Committees 


COMMITTEE ON CON- 
CRETEANDREINFORCED 
CONCRETE ARCHES 

Criype T. Morris, M. Am 
Soc. C.E.; Professor of Struc- 
tural Engineering, Ohio Siate 
University, Columbus, Ohio, 
Chairman. 

COMMITTEE ON EARTHS 
AND FOUNDATIONS 

Lazarus Wuite, M. Am. 
Soc. C.E.; President, Spencer, 
White and Prentis, Inc., New 
York, N.Y., Chairman. 

COMMITTEE ON FLOOD 
PROTECTION DATA 

Gerarp H. Matrues, MM. 
Am. Soc. C.E.; Principal 
Engineer, Office of President, 
Mississippi River Commis- 
sion, Vicksburg, Miss., Chair- 
man, 

COMMITTEE ON HYDRAU- 
LIC RESEARCH 

J. C. Srevens, M. Am. 
Soc. C.E.; Consulting Hy- 
draulic Engineer, Portland, 
Ore., Chairman. 

12:00 New Business 
Report of Tellers on Canvass 

of Ballot for Officers 
Introduction of President- 

Elect ’ 

12:30 Luncheon 

Fifth floor, Engineering So- 
cieties Building; tickets $1.00 





Use Railroad Certificate to Obtain Reduced Fare. 





Consult Your Ticket Agent for Selling Date in Your Territory. 
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President’s and Honorary Members’ Dinner, 
Reception, and Dance 


WEDNESDAY —January 16, 1935—Evening open at 7:00 p.m. and the dinner to be served promptly at 
7:30 p.m, 





Dinner and Dance Committee . 
Arrangements have been made for tables seating ten 


E. R. Neepies, Chairman, persons, and members may underwrite complete tables. 
WittiamM J. Sura and Hersert M. Hace Orders to underwrite a table must be accompanied by 
check in full, and a list of guests. 


7:00 Assembly 
The seating list will close at 5:00 p.m., Tuesday, January 


7:30 Dinner 15, 1935. Those who purchase tickets after 5:00 p.m., 
January 15, will be assigned to tables in order of their pur- 
chase. Tickets will be on sale at Society Headquarters 
until 5:00 p.m. Wednesday, January 16, 1935. 


9:30 Reception to the President and Honorary Members 


10:00 Dancing 


rhis function will be held at the Hotel Roosevelt, Madi Tickets will be $5 each. Tickets for Juniors, for the 
son Avenue and 45th Street, the Grand Ballroom to dance only, will be $2 per couple. 





Sessions of Technical Divisions Occupy a Day and a Half 
WEDNESDAY—January 16, 1935—Afternoon 


WATERWAYS DIVISION 3:30 Increased Activities of Marine Wood Borers on the New 
England Coast 
2:30 The —— and Proposed Improvements of the Cape Cod Frank C. Sunpuuep, M. Am. Sec. CE.; Consulting 
Engineer, Boston and Maine Railroad, Boston, Mass. 


Prepared and presented by E. C. Harwoop, Esq., 
Lieutenant, Corps of Engineers, U.S.A., under the direction 
of Lieut. Col. John J. Kingman, District Engineer, U.S 


Discussion opened by 
WittiaM F. Crapp, Esq., Consulting Biologist to the New 


Engineer's Office, Boston, Mass England Committee on Marine Pile Investigation, Duxbury, 


Mass 
Dj , 7 . 
mlacussien opened hy Joun Aver, M. Am. Soc. C.E.; Member of firm of Fay, 
C. A. Farweti, M. Am. Soc. C.E.; Member Fay, Spof Spofford and Thorndike, Consulting Engineers, Boston 
ford and Thorndike, Consulting Engineers, Boston, Mass. Mass. 
WALTER J. Dovucrias, M. Am. Soc. C.E.; Consulting Wittiam G. Atwoop, M. Am. Soc. C.E.; Consulting 
Engineer (Parsons, Klapp, Brinckerhoff and Douglas), Engineer, New York, N.Y 


New York, N y 


SURVEYING AND MAPPING DIVISION 


on — - — 2:30 National Planning Compels National Mapping 
CD : pve es FrepericK H. McDonatp, M. Am. Soc. C.E.; Consult- 
Engineer, Parsons, ing Engineer, Atlanta, Ga 
Klapp, Brinckerhoff Discussion opened by 
and Douglas, New C. J. Tr.wen, M. Am. Soc. C.E.; Strathcona Professor of 
York, N.Y Engineering Mechanics, Yale University, New Haven, Conn. 


Proposed Systems of State Surveying and Mapping Infor- 
mation Bureaus 


J. S. Dopps, M. Am. Soc. C.E.; Associate Professor, 
James A. Woop- Civil Engineering Department, Iowa State College, Ames, 
RUFF, Colonel, Corps lowa. 


of Engineers, U.S.A. 
Division Engineer, 
North Atlantic Divi 


Discussion opened by 
Henry J. Suerman, M. Am. Soc. C.E.; Consulting 


sion, New York, Engineer New Jersey Board of Commerce and Navigation, 
N.Y Camden, N.J 





[eEREDO AND LIMNORIA ATTACK ON PILING IN NortH ATLANTIC WATERS 
Left. Untreated Norway Pine Pile, Portland, Me., Destroyed by Limnoria. Center, Untreated Southern Yellow Pine, Rye, N.Y., 
Driven in 1928, Attacked by Teredo, Removed in 1934 _ Right, Pile Destruction, Brightman Bridge, Fall River, Mass. 
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WEDNESDAY 


2:30 





C= Ne. 


Afternoon (Con't.) 
HIGHWAY 


January 16, 1935 
CONSTRUCTION DIVISION 
DIVISION 
Joint SESSION 


Highway Design and Travel Speeds 


E. C. Lawton, Esg., Assistant Commissioner of Con- 
struction, Division of Highways, New York State Depart- 
ment of Public Works, Albany, N. Y 


Discussion 


Relation of Uniform Traffic Code to Highway Safety 


A. B. Barper, M. Am. Soc. C.E.; 
tion and Communication Department, U. S. 
Commerce, Washington, D.C 


Manager, Transporta- 


Discussion 


Separation of Ways 


RoBERT H. Forp, M. Am. Soc. C.E.; 
Engineer, Rock Island Lines, Chicago, IIl 


Discussion opened by 


C.E.; President, 
Louis, Mo 


BAXTER L. Brown, M. Am. Soc Board 


~f Public Service of St. Louis, St 


Safer Highways 


Joseru J. Darcy, Esq., Highway Department, Babylon, 


LJ., N.¥ 


Discussion opened by 


rHoMAS W. WALTON, Esq., Henry Vi 
Philadelphia, Pa 


Horst Company, 


WHEELER Dam as Ir WiLL LooK WHEN COMPLETED IN 1936; FOR 
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( “ha mber of 


Assistant Chief 


THURSDAY—January 17, 1935—Morning 


STRUCTURAL DIVISION 


10:00 Common Sense in Structural Design 
1) From the Academic Viewpoint 
Harpy, Cross, M. Am. Soc. C.E.; Professor of 
Structural Engineering, University of Illinois, Urbana, III 
(2) From the Viewpoint of the Bridge Designer 
GLENN B. Wooprurr, M. Am. Soc. C.E.; Engineer of 
Design, San Francisco Bay Bridge Commission, San 
Francisco, Calif. 
3) From the Viewpoint of the Building Designer 
ALBERT SmiTH, M. Am. Soc. C.E.; President, 
and Brown, Engineers, Incorporated, Chicago, Ill 


Smith 


Discussion opened by 


ALLSTON Dana, M. Am. Soc. C.E.; Engineer of Design, 
The Port of New York Authority, New York, N.Y 


FRANK A. RANDALL, M. Am. Soc. C.E.; Structural Engi 


neer, Chicago, IIl 


POWER DIVISION 


JornTLY witH HypRAULICS DIVISION OF AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
10:00 Bentzell Velocity Tube 


F. H. FALKNER, Jun. Am. Soc. C.E First Lieutenant, 
Corps of Engineers, U.S.A., Assistant Director, U.S. Water 
ways Experiment Station, Vicksburg, Miss 


Pitot Tube Practice 


EDWARD S. Coie, M. Am. Soc. C.E.; 
New York, N.Y. 


10:45 
Hydraulic Engineer, 


11:30 (See Next Page) 





FLoop CONTROL, NAVIGATION, AND POWER ON TENNESSEE RIVER 

















’ 


THURSDAY 
11:30 Comparative Measurements by a Venturi Meter and a 
Ten-Foot Weir 
C. M. Aten, M. Am. Soc. C_E.; Professor of Hydraulic 
Engineering, Worcester Polytechnic Institute, Worcester, 
Mass., and L. J. Hoopgr, Esq., Worcester Polytechnic In- 
stitute, Worcester, Mass 


January 17, 1935—Morning (Con't.) 


Discussion 


SANITARY ENGINEERING DIVISION 
Sanitary Engineering Experiences in the Operation of a 
Large Industrial Enterprise 


A. Cirnton Decker, M. Am. Soc. C.E.; Sanitary Engi- 
neer, Tennessee Coal, Iron and Railroad Company, Birming- 


10:00 


ham, Ala 
10:30 Discussion 
10:40 Status of Sewage Disposal for New York City, with Special 


Reference to New Projects 
RicuHarp H. Goutp, M. Am. Soc. C.E.; Engineer in 
Charge, Sewage Disposal and Intercepting Sewers, Depart- 
ment of Sanitation, New York, N.Y. 


11:10 Discussion 
11:20 Business Session 
Report of Executive Committee 
Report of Committee on Papers 
Report of Committee on Rudolph Hering Medal Award 
Report of Committee on Salvage of Sewage 
Report of Committee on Sludge Digestion 
Report of Committee on Promotion of Status of Sanitary 
Engineering 
12:00 Report of Committee on Filtering Materials: Sands for 
Water Filters 
W. E. Stanuey, Assoc. M. Am. Soc. C.E.; Hydraulic and 
Sanitary Engineer, Pearse, Greeley and Hansen, Chicago, Ill. 
12:30 Discussion of topic, “Sands for Water Filters” 
12:45 Adjournment 
CITY PLANNING DIVISION 
10:00 Report by the Chairman of the Division 
Georce H. Herroip, M. Am. Soc. C.E.; Managing 
Director and Engineer, The City Planning Board, St. Paul, 
Minn 
10:10 Milwaukee County Park and Parkway Development, a 
Depression Activity 
Wititiam F. CavanauGnu, Assoc. M. Am. Soc. C.E.; 
Highway Commissioner and Planning Engineer, Milwaukee 
County Highway Department, Milwaukee, Wis. 
10:40 Discussion opened by 
Jay Downer, M. Am. Soc. C.E.; Chief Engineer, 
Westchester County Park Commission, White Plains, N-Y. 
10:50 Must Planning Go on the Shelf During a Depression? 


Am. Soc. C.E.; City Planner, 


Russeitt V. Brack, M 
New Hope, Pa. 
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11:20 Discussion opened by 
Artuur C. Comey, M. Am. Soc. C.E.; Consulting City 
Planning Engineer, Cambridge, Mass. 


City Planning Surveys and Research with FERA Funds, an 
Unparalleled Opportunity 
T. T. McCrosxy, Assoc. M. Am. Soc. C.E.; Planning 
Director, City Planning Commission, Yonkers, N.Y. 


11:30 


11:50 Discussion opened by 


Harotp M. Lewis, M. Am. Soc. C.E.; Consulting 
Engineer; Engineer, Regional Plan Association, Inc., 
New York, N.Y. 


THURSDAY—January 17, 1935—Afternoon 
STRUCTURAL DIVISION 
2:30 Final Report of the Committee on Concrete and Reinforced 


Concrete Arches 


Crype T. Morris, M. Am. Soc. C.E.; Professor of 
Structural Engineering, Ohio State University, Columbus, 
Ohio, Chairman 


Discussion opened by 


Cuaries S. Wartney, M. Am. Soc. C.E.; Consulting 
Engineer, Milwaukee, Wis. 


Progress Report of the Committee on Masonry and Rein- 
forced Concrete 


Hate SuTHERLAND, M. Am. Soc. C.E.; Professor and 
Head of Department of Civil Engineering, Lehigh University, 
Bethlehem, Pa., Chairman 


3:30 


The Pressure of Concrete on Forms 


Harrison G. Rosy, M. Am. Soc. C.E.; Chief Hydraulic 
Engineer, Byllesby Engineering and Management Corpora- 
tion, Chicago, Til. 


4:30 


POWER DIVISION 


JorntLY with Hypravtics Division oF AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


2:30 Engineering Design Features of Norris Dam and Power 
House 


Barton M. Jones, M. Am. Soc. C.E.; Construction 
Engineer, Tennessee Valley Authority, Knoxville, Tenn. 

Discussion opened by Lynn J. Bevan, M. Am. Soc. C.E.; 
Consulting Engineer, 26 Beaver Street, New York, N.Y. 


Engineering Design Features of Wheeler Dam and Power 
House 


Wirrrep M. Harr, M. Am. Soc. C.E.; Construction 
Engineer, Tennessee Valley Authority, Town Creek, Ala. 

Discussion opened by Jor: D. Justin, M. Am. Soc. 
C.E.; Consulting Engineer, Philadelphia, Pa. 


3:15 


The Regulation of the Tennessee River 


James S. Bowman, M. Am. Soc. C_E.; with Tennessee 
Valley Authority, Knoxville, Tenn. 


4:00 


Discussion opened by ‘ 
L. F. Harza, M. Am. Soc. C_E.; President Harsa Engi- 
neering Company, Chicago, Ill. 


4:45 
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SANITARY ENGINEERING DIVISION 
Report of Committee on Water Supply Engineering 
Pre-treatment of Sewage for Grease and Oil Removal 


HARRISON P. Eppy, Jr., M. Am. Soc. C.E.; 
Engineer, Boston, Mass. 


Consulting 


Discussion 


Principles of Spray Drying, with Special Reference to Sew- 
age Sludge 


C. L. Ritey, Esq., President, Vice-President and Treas- 
urer, Clark, Mac Mullen and Riley, Inc., New York, N.Y. 


Discussion 


The Chemical Treatment of Sewage: Its Present Status 
and Possibilities 


Linn H. Enstow, Assoc. M. Am. Soc. C.E.; 
‘Water Works and Sewerage,”” New York, N.Y 


Editor, 


Discussion 


Adjournment 


CITY PLANNING DIVISION 


City Planning and the Problem of the Slums 


Maurice Devutscn, Esq., Architect and Engineer, 
New York, N.Y. 
Discussion opened by 

Joun J. Costa, Assoc. M. Am. Soc. C.E.; Professor, 


Civil Engineering, Manhattan College, New York, N.Y. 


GeorGce H. Herroip, M. Am. Soc. C.E.; Managing 
Director and Engineer, The City Planning Board, St. Paul, 
Minn 


3:00 


3:30 


3:40 


4:10 


4:20 
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The Real Property Inventory—-A New Tool for the City 
Planner 


HOWARD WuHipp_e GREEN, M. Am. Soc. C.F 
Cleveland Health Council, Cleveland, Ohio. 


Secretary, 


Discussion opened by 


W. W. De Berarp, M. Am. Soc. C.E.; 
“Engineering News-Record,’ Chicago, Ill 


Editor, 


Associate 


The Development of the Art of Traffic Engineering 


SIDNEY J. WituiamMs, M. Am. Soc. C.E.; Director, Publi: 
Safety Division, National Safety Council, Chicago, Tl 


Discussion opened by 


WARREN E. DeEYowunc, Assoc. M. Am. Soc. Cul 
District Manager, Automatic Signal Corporation, Chicago 


Ill. 


General Discussion: The Relation of Local, Regional, 
County, and City Planning Agencies to State Planning 
Boards 


Jacos L. Crane, Jr., M. Am. Soc. C.F C 
Engineer, Chicago, III 

ARTHUR C. Comey, M. Am. Soc. C.E.; C 
Planning Engineer, Cambridge, Mass 


nsuiting 


nsulting City 


Georce H. Herroip, M. Am. Soc. CE Managing 
Director and Engineer, The City Planning Board, St. Paul, 
Minn 


HAROLD M. Lewis, M. Am. Soc. C.E.; Consulting Engi 


neer; Engineer, Regional Plan Association, Inc., New York 
N.Y. 
M. W. TorKe.son, M. Am. Soc. C.E Director 


Regional Planning, State Highway Commission, Madison 


Wis 
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Entertainment for the Ladies—Smoker for the Men 


THURSDAY—January 17, 19355—Afternoon and 


Evening 


FASHION SHOW AND TEA 


GRAND BALLROOM, HoTet ROOSEVELT 


Committee: Emm Pracer, Chairman, and E. W. STEARNS 


THURSDAY—January 17, 1935 


-Evening 


ADDRESS AND SMOKER 


AUDITORIUM 


Committee: C. W. Bryan, Jr., Chairman, and E. DeV. TompxKiIns 





4:00 Fashion Show 


Through the courtesy of Franklin 
Simon and Co. the ladies will be 
entertained at a Fashion Show at 
the Hotel Roosevelt 


5:15 Tea : 
, Annual Meeting 
Following the Fashion Show, tea 
will be served 
7:00 Social Evening and Bridge 


At Engineering Woman's Club, | 
Inc., 123 East 37th Street, followed ; 
by refreshments of interest 

he Ladies Committee has planned an ladies at 
evening of entertainment for the ladies at 
the Engineering Woman's Club. Those 


who care for cards may also enjoy them 





Engineering Woman's Club 

Through the courtesy of the Engineer- 
ing Woman's Club, Inc., 125 East 37th 
Street, the facilitie of the club will be 
available to the ladies during the entire 

All ladies are especially invited to 
make the Club their headquarters 
bers of the Ladies Committee will be at 
the Club to assist visiting ladies in getting 
acquainted and to furnish imformation 
| about shopping, sightseeing, and points 


There will be an information desk for 
Headquarters. All 
ladies are requested to avail themselves | 
of the facilities of the Society or the En- 
gineering Woman's Club 


Society 


8:00 Address by Dr. William Beebe 


Members will be privileged to hear Dr. 
Beebe deliver an address on ‘‘Five Hundred 
Fathoms Down.” Mr. Beebe is well known 
for his many scientific writings on bird 
life and evolution and more recently has 
been in the public eye for his exploration 
of ocean life at depths greater than half 
a mile. Dr. Beebe will illustrate his talk 
with motion pictures and lantern slides. 
The Society is extremely fortunate in be- 
ing able to learn at first hand of his most 
recent deep-sea findings. 

Refreshments will be served on the fifth 
floor beginning at 8:00 p.m., to be followed, 
after the address, by the usual smoker. 


Mem- 


Tickets for the Smoker and evening's 
entertainment are free to members. Guest 
tickets are $2.00 each. 








selve . 


at bridge —— 





Sanitary Engineers’ Annual Meeting and Dinner 


TUESDAY—January 16, 1935—All Day 
New York State Sewage Works Association 
[he New York State Sewage Works Association will hold its 
annual meeting on Tuesday, January 15, 1935, in the Colonial 


Room of the Hotel McAlpin, New York, N.Y 
This meeting will convene at 9:00 a.m., and there will be a lunch- 





Evening 


TUESDAY — January 16, 1935 

Annual Dinner of Sanitary Engineering Division 
Arrangements have been made for the Annual Dinner of the 
Sanitary Engineering Division of the Society on Tuesday, January 
15, 1935, at 7:00 p.m., at the Hotel McAlpin, Broadway and 34th 
Street, New York, N.Y. Walter D. Binger, M. Am. Soc. C.E., 


eV—_ 


ems A Be 
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EXPLORATORY CoRES TAKEN FROM FOUNDATION OF Norris DAM 
Left, 36-In. Drill Rig and Cores; Right, Boxes of 3-in. Cores Showing Varying Amount of Recovery from Holes 


eon at 12:30 p.m. in the same rooms 

In the evening, the members will meet jointly with the Sanitary 
Engineering Division of the Society at its annual dinner at the 
Hotel McAlpin The technical sessions will be devoted to a dis- 
cussion of the operation of sewage works Members of the 
Sanitary Engineering Division are urged to attend 


Deputy Commissioner in charge of Engineering, will talk on the 
“Operations of the New York City Department of Sanitation.” 
The charge per cover will be $2.50. Reservations should be made 
not later than January 14, 1935, through Richard H. Gould, 
M. Am. Soc. C.E., Department of Sanitation, 54 Lafayette Street, 
New York, N.Y. 





Members Are Urgently Requested to Make Early Reservations for All the Functions in Order to Facilitate the Work of the 
Committee in Completing Arrangements. 











INS 











THURSDAY—January 17, 1935 
Brown Engineering Association 

On Thursday, January 17, 1935, at 12:30 o'clock, the Brown 

Engineering Association is holding an informal luncheon meeting 

in the Hotal Wentworth, 59 West 46th Street, New York, N.Y. 

All Brown alumni are invited. The charge will be 50 cents per 


cover. Please phone Mr. C. G. Burgess (Vanderbilt 3-8000) 
not later than noon, January 16, if you plan to attend. 


Dinner of Columbia Engineers 


The graduates of Columbia University who are members of the 
Society will meet for an informal dinner on Thursday, January 17, 
1935, at 6:15 p.m., at the Columbia University Club, 4 West 43d 
Street, New York, N.Y. Lantern slides illustrating some of the 
recent research work of the Department of Civil Engineering will 
be shown. The charge will be $1.25 per cover. Address com- 
munications to J. K. Finch, M. Am. Soc. C.E., Columbia Uni- 
versity, New York, N.Y. 


Lafayette College Civil Engineers Dinner 


All civil engineers of Lafayette College are invited to attend an 
informal dinner on Thursday, January 17, 1935, at 6:00 p.m., in the 
grill room of the Happiness Restaurant, 6 East 39th Street, New 
York, N.Y. The charge will be $1.10 per cover. If you plan to 
attend, please notify Mr. William R. Wolff, 2 Adrian Avenue, 
New York, N.Y. 

Lehigh University Alumni Dinner 

Lehigh University engineers, members of the Society, are invited 
to an informal dinner to be held at the Fraternity Club, 22 East 
38th Street, New York, N.Y., on Thursday, January 17, 1935, 
at 6:00 p.m. The dinner will cost $1.75 per cover. 

The facilities of the club will be available to all Lehigh men dur- 
ing the late afternoon and evening. Dinner will be over in time 
for guests to attend the Society Smoker. 

Please promptly notify Alexander Potter, M. Am. Soc. C.E., 50 
Church Street, New York, N.Y., if you can be present. The com- 
mittee hopes for a full attendance at this dinner of Lehigh members. 
These annual dinners were inaugurated last year with great success, 
and the committee hopes that this year’s dinner will be an even 
greater success. 


Luncheon of M. I. T. Engineers 


All M. I. T. Alumni are invited to a luncheon at the Technology 
Club of New York on Thursday, January 17, 1935, at 12:30 p.m., 
at the club rooms, 22 East 38th Street, New York, N.Y. Please 
notify the Technology Club (Caledonia 5-1475) as to attendance. 


New York University Alumni Reunion Dinner 


The New York University Alumni Reunion Dinner will be held 
at Rutley’s Grill, 1440 Broadway, New York, N.Y., on Thursday 
evening, January 17, 1935. There will be a social gathering at 
6:00 p.m., followed by dinner at 6:30 p.m. The charge will be 
85 cents per cover. For information and reservation, please write 
Mr. William Nawrecki, Dinner Chairman, 206 Myrtle Avenue, 
Jersey City, N.J. 


University of Illinois Engineers Dinner 


All University of Illinois engineers and their friends are invited 
o the Seventh Annual Informa! Dinner-Reunion at the Hotel 
Voodstock, 127 West 43d Street, New York, N.Y., on Thursday 
january 17, 1935, at 5:45 p.m., in the Elizabethan Grill. 

The dinner will cost $1.00 and will be over in time for guests to 
ittend the Society’s Smoker. If you plan to attend, please notify 
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College Reunions Throughout the Week 


Alumini Gathering Scheduled for Visiting Engineers 


James M. Hardesty, Assoc. M. Am. Soc. C.E., Bell Telephone 
Laboratories, Inc., 463 West Street, New York, N.Y. (phone, 
Chelsea, 3-1000). 


University of Pennsylvania Civil Engineers Dinner 


The Sixteenth Annual Informal Dinner of the University of 
Pennsylvania Civil Engineers will be held at the University of 
Pennsylvania Club, 35 East 50th Street, New York, N.Y., on 
Thursday, January 17, 1935, from 6:00 to 7:30 p.m. The dinner 
fills in the time from the end of the Technical Session at 5:00 p.m 
until the commencement of the Smoker at 8:00 p.m. Dinner will 
be served at 6:00 p.m. sharp, in the main dining room of the club. 

The charge per cover will be $1.00. Any further information 
can be obtained from William G. Grove, M. Am. Soc. C.E., Care, 
Robinson and Steinman, Room 1104, 117 Liberty Street, New 
York, N.Y. 


Luncheon of Chi Epsilon Honorary Civil Engineering Fraternity 


Members of Chi Epsilon, their families and their friends, are ex- 
tended a cordial invitation to attend a very informal luncheon at 
the Wentworth Hotel, 59 West 46th Street, New York, N.Y., on 
Thursday, January 17, 1935, at 1:15 p.m. 

Arrangements have been made to provide adequately for a fairly 
large group; but those interested should file advance notice with 
R. I. Land, Assoc. M. Am. Soc. C.E., 10th Floor, 100 East 42nd 
Street, New York, N.Y. (phone, Ashland 4-3300, Ext. 194), or 
H. T. Larsen, M. Am. Soc. C.E., Room 1610, Engineering Societies 
Building, New York, N.Y. (phone, Pennsylvania 6-9220). 

The Wentworth Hotel is about ten minutes walk from the 
Society Building. It has excellent facilities and a much-liked 
cuisine. The management serves a regular luncheon for 50 cents 
and 75 cents, and 4a la carte fare is also available. It is earnestly 
hoped that as many Chi Epsilon members as possible, with their 
friends, will make it a point to remember this date. 


PF RIDAY—January 18, 1935 
Cornell Dinner 


Visiting Cornell Engineers will be granted guest cards and the 
privileges of the Cornell Club of New York for the period of the 
Convention, on application at the club, 245 Madison Avenue, 
New York, N.Y. 

On Friday, January 18, 1935, all Cornell Engineers are invited 
to dine informally at 6:30 p.m. at the Cornell Club. There will be 
no set program or speeches. 


Harvard-Yale-Princeton Joint Meeting 


The Harvard Engineering Society will be the host for the coming 
Harvard-Yale-Princeton Huddle on the evening of Friday, January 
18, 1935. Arrangements have been made with the Western 
Union Telegraph Company for an evening of inspection and enter- 
tainment in their new building, 60 Hudson Street, New York, N.Y. 

All members of the Harvard-Yale-Princeton societies, who care 
to do so, may take dinner at reasonable prices in the cafeteria on 
the first floor of the Western Union Building. Members are in 
vited to bring in friends who care to attend, including members 
of their families. 

In order that the necessary arrangements can be made, please 
notify Mr. J. Buckley Bryan, Chairman, Meeting Committee of 
Harvard Engineering Society, Room 436, Empire State Building, 
New York, N.Y. (phone, Lackawanna 4-3600). 


Thayer Society of Engineers of Dartmouth College 


The annual meeting and dinner of the Thayer Society of Engi- 
neers of Dartmouth College will be held at the Dartmouth College 
Club, New York, N.Y., at 6:30 p.m., Friday, January 18, 1935 
Notify the Dartmouth College Club, 24 East 38th Street, New 
York, N.Y., as to attendance. 
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All-Day Excursion on Friday to Roebling Company’s Plants 


FRIDAY 


January 18, 1935—-Morning and Afternoon 


Excursion Committee: Davip Bonner, Chairman, W. J. BARNEY 
and Ropert H. Jacors 


Through the courtesy of the John A. Roebling Sons Company, 

embers, ladies and guests of the Society will have the unusual 
opportunity of visiting and inspecting the huge plants at Trenton 
ind Roebling, N.J., on Friday, January 18, 1935 

At the Trenton Plant will be seen the largest wire-cable testing 
machine in the world as well as the mill for manufacturing insu- 
lated electrical wire. Points of particular interest at the plant at 
Roebling will be the steel mill. the wire drawing mill and the wire 


rope mill. Visitors will be specially conducted through these mills 

After the inspection at Trenton, luncheon will be served at the 
Hildebrect Company of Trenton in one of the plants. The group 
will then proceed by special train to Roebling. 

The special train will leave New York from the Pennsylvania 
Station at 10:15 a.m. and will arive in New York on the return 
trip, about 5:30 p.m. Tickets for the trip, including luncheon, are 
$3.00 each 





Trips to Points of Engineering Interest 


SATURDAY 


10:00 Inspection Trips 
As these trips all start about the same hour, it will not 
be possible to participate in more than one. Members 
will proceed individually to the rendezvous point named 
for the trip selected, so as to arrive at the time given. 
Arrangements have been made for visits to the following 
points of engineering interest 


1. New York Museum of Science and Industry 

2. American Museum of Natural History 

3. Knickerbocker Village 

4. St. John X-Ray Service, Inc. 

5. Model House 

6. Building Materials Exposition 

7. Fabricated House Exhibit 

8. Testing Laboratory, College of the City of New York 
9. B.M.T. Dispatcher’s Office and Shops 


New York Museum of Science and Industry 
220 East 42p STREET 


Exhibits in the New York Museum of Science and Industry con- 
sist largely of industrial equipment or working models. For ex- 
ample, the development of marine transportation, illustrated by 
models from the earliest Phoenician and Greek sailing vessels up 
to the Bremen, may be seen. Railroad development is portrayed 
by models of locomotives, cars, and other equipment, from the 
earliest to the modern. 





4 Hapirat Group, Museum or Natura History, New Yorx 


January 19, 1935—Morning 


There is also a particularly fine exhibit of aviation material, and 
demonstrations of the principles of flying. Other divisions illus- 
trate the history of food industries, clothing, housing, and auto- 
motive transportation. The Museum is open from 10:00 a.m. to 
5:00 p.m. and is located in the News Building at 220 East 42d 
Street, which is within walking distance of the Engineering Societies 
Building. 

Members may visit the Museum at their convenience as well 
as on the regularly scheduled trip. 


American Museum of Natural History 


Co_umBus AVENUE AND 77TH STREET 


10:00. Assembly in main foyer of Museum. Guide, John 
Saunders. 

10:05-10:15. Talk, What is the American Museum of Natural 
History? 


19:15-10:30. Visit to the Flying Bird Hall. Here, in the oldest 
section of the Museum, amid cases built fifty or more years 
ago, is the Flying Bird Dome, a good example of modern 
museum practice. 


10:30-11:00. Visit to Preparation Studios to See: 
1. How animals and birds are prepared for exhibit. 


2. Accessory materials—plants, trees, flowers artificially 
made that look more natural than the real thing. 


3. Background painting. 

4. Miniature groups. Every group is carefully modeled 
to scale in these small replicas of the real groups. This is 
the Museum’s method of planning and developing a 
habitat group. 


11:00-11:30. Visit tonew African Hall, where elephants, giraffes, 
gorillas, and rhinoceroses are shown in their native habitats. 
The habitat group in the many stages of its remarkable de- 
velopment will be seen, including construction of the case. 


11:30-12:00. The Hayden Planetarium, under construction. 
The first of its kind in New York City, bringing the universe 
under one roof and making it perform for the entertainment 
and education of the people of New York. 


Lunch can be obtained at the Museum restaurant on the second 
floor at the end of the tour. 


Knickerbocker Village 
10 Monroe STREET 


Knickerbocker Village, only recently completed, is a housing 
project constructed by the Fred F. French Companies in collabora- 
tion with the State Board of Housing, the Reconstruction Finance 
Corporation, and the Board of Estimate and Apportionment of 
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New York City. It is located two blocks from the East River, 
between the Brooklyn and Manhattan bridges, and consists of 
|2-story, fireproof buildings. The apartments encircle central 
gardens of nearly an acre each. More than half the entire five acres 
of the project is devoted to lawns, flowers, trees, and playgrounds. 

Knickerbocker Village is within walking distance of City Hall and 
is accessible by way of the Second Avenue or Third Avenue 
Elevated as well as the subway lines to lower Manhattan. The 
party will assemble at the Knickerbocker Village Renting Office, 
10 Monroe Street, and will be conducted over the development by 
representatives of the Fred F. French Companies. 


St. John X-Ray Service, Inc. 
LoNnG ISLAND City, N.Y. 


Members taking the trip to the St. John X-Ray Service, Inc 
will have demonstrated for them the equipment for a non-destruc- 
tive testing of engineering materials by means of x-rays and gamma 
rays. A short talk will be given on the subject of non-destructive 
testing, which will be illustrated with photographs of field and plant 
installations. Exographs and gammagraphs will be shown and in- 
terpreted, with particular attention to the inspection of welded 
structures, concrete structures, and other materials that are of 
special interest to civil engineers. 

On account of the limited facilities, it will be necessary to restrict 
the attendance at this demonstration to a total of 24 persons, 12 
making the visit on Saturday morning and 12 in the afternoon, 
the inspections starting at 10:00 a.m. and 2:30 p.m., respectively 
On account of the restriction as to number, preference will be 
given, therefore, to the requests of out-of-town members, as the 
St. John X-Ray Service will be glad to demonstrate its work on re- 
quest at any other time to interested members. 

The St. John X-Ray Service is at 30-20 Thomson Avenue, Long 
Island City, N.Y., and may be reached conveniently by the Inter- 
borough Subway, via the Queensboro Tubes to Long Island City, 
the destination being Court House Square Station, Long Island City 


Model House 


39TH STREET AND PARK AVENUE 


The Model House was erected at 39th Street and Park Avenue 
by the New York Committee of Better Homes in America in co- 
operation with the Columbia Broadcasting System. It is in- 
tended as an educational demonstration of values in house con- 
struction, interior decoration, furnishing, and small-property 
landscaping. 

It is open for inspection from 10:00 a.m. to 5:00 p.m. every day 
except Sundays and Mondays, on which days the visiting hours are 
from 1:00 p.m. to 5:00 p.m. 


Building Materials Exposition 
101 ParK AVENUE 


At 101 Park Avenue is the Building Materials Exposition, a 
permanent showing of the latest developments in building materials 
and mechanical equipment for private as well as commercial and 
industrial buildings. 

Visitors are welcome at any time, but special plans have been 
nade for the group that makes the visit on Saturday. January 19 


Fabricated House Exhibit 


GRAND CENTRAL PALACE 


Those interested in fabricated construction may see the exhibit 
f Houses, Inc., 914 Grand Central Palace, into which has gone 
1 great deal of research into materials, architectural features, and 
quipment for the small home. The latest inventions in air con- 
litioning, lighting, heating, refrigeration, and plumbing, have been 
itilized. 

Those who may not find it convenient to make the inspection on 
Saturday will be welcome at any other time. 


B.M.T. Dispatcher’s Office and Shops 


rhrough the courtesy of the officers of the Brooklyn Manhattan 
ransit Subway System (B.M.T.), members will have the oppor- 


Civit ENGINEERING for January 1935 41 


tunity of inspecting the Chief Dispatcher’s Office and the car shops 
Some conception of the problems of subway operation may be real- 
ized from the fact that the yearly mileage totals about 100,000,000 
with approximately 25 per cent of the total passenger traffic each 
day concentrated into two hours, one hour at the peak of the 
morning rush and one hour at the peak of the evening rush 

One of the many requisites for maintaining the intensive opera 
tion required is accurate and immediate knowledge of movements 
of trains on every part of the system in relation to carefully pre 
pared schedules. To accomplish this, the Chief Dispatcher’s 
Office has a model board on which, by means of electric lights, the 
position of trains on the trunk lines is shown. Headway graphs 
show at once variations in schedule, and thus the Dispatcher’s 
Office has visual knowledge of the movements of trains at key 
points of the system. 

Following the inspection of the equipment and the Chief Dis 
patcher’s Office, the group will go to the car shops at Coney 
Island, where a point of interest will be one of the two light-weight 
subway trains now in operation. One of these trains is of stainless 
steel, manufactured by the Budd Company, and the other is of 
aluminum, constructed by the Pullman Car and Manufacturing 
Corporation. 

Members taking this inspection trip will go directly to the offices 
of the B.M.T. Lines, 385 Flatbush Avenue Extension, Brooklyn, 
N.Y., which may be reached by taking the B.M.T. Brighton or 
Fourth. Avenue Local or the West End and Brighton Express, 
getting off at DeKalb Avenue, Brooklyn. 


Testing Laboratory, College of the City of New York 
140TH STREET AND AMSTERDAM AVENUE 


Through the courtesy of the School of Technology, College of the 
City of New York, members of the Society are invited to witness a 
test to destruction of a standard steel building-frame connection. 
The specimen to be tested is similar to that illustrated in the paper 
by J. C. Rathbun, M. Am. Soc. C.E., in the January 1935 Procrep- 
INGS. To demonstrate the action of steel beam connections of the 
shallow wind-bracing type, when the moment is reversed several 
times, the particular specimen to be tested was designed so that 
failure due to tension in the rivets might be anticipated. Before 
such a failure occurs it is anticipated that the rivets subjected to 
shear will be badly overstressed. 

Provision will be made to alternate the movement on the connec 
tion from positive to negative, increasing the moment load with each 
alternate change until the connection fails. 

The test will be run beginning at 9:00 a.m. and continue until 
about 5:00 p.m. To reach the college, enter the Interborough 
Rapid Transit Subway (I.R.T.) at Times Square and take a north- 
bound train marked “Van Cortlandt Park.’’ Leave the train at 
137th Street Station and walk northeast to the Technology Build- 
ing at 140th Street and Amsterdam Avenue. 





HAYDEN PLANETARIUM, MuSEUM oF NATURAL HisToRY 


Reinforced Concrete Hemispherical Dome 80 Ft in Diameter 
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Reduced Railroad Rates, Hotel Accommodations, and 
General Announcements 


Reduced Railroad Rates 
Reduced rates on the Identification Certificate Plan have been 
granted by the Passenger Associations of the United States and the 
lines of the Canadian Passenger Associations. A certificate au- 
thorizing purchase, at starting point, of round-trip tickets at re- 
duced rates has been mailed to the membership of the Society. 


Hotel Accommodations 
In order to be certain of accommodations, members are urged to 
make definite arrangements for rooms at least a week in advance of 
the Annual Meeting, paying for the rooms in advance for at least a 
the during 


part of period 


ranging from $2.50 upward. Requests for reservations should be 
made in advance and addressed to Society Headquarters. 


Information Desk 

An Information Desk is provided in the Reading Room of the 
Society on the Fifteenth Floor of the Engineering Societies Build- 
ing to assist visiting members in obtaining hotel reservations and 
theater tickets, and on securing any desired information about 
the City. Their attention is called to the facilities of the Reading 
Room (open until 9:00 p.m., Tuesday, Wednesday, and Thursday 
evenings), for meeting friends, writing letters, and receiving mail. 
All members are welcome to 


which they expect to be in Horet Rates inspect and utilize the 
New York quarters of the Society. 
Wrrnour Private Batu Wirs Privates Bata an y for Visiti 
: ——— ———$ troductions for Visiting 
Special var Accommoda- Horets Single Room Double Room Single Room Double Room Stamos 
ons . 
Roosevelt ° : : 3.50 00 , P 
Fo the mienee f haa... $1.50 up $3.00 up *’ 50 4 % 50 - Members who, during their 
or the convenience o psa A Ol 3.00 up 4.50 up attendance at the Annual 
members, arrangements have Lexington 3.00 up 4.00 up Meeting, wish introductions 
eo . > , © ‘ ~ Py ° 7 5 > & . . . . 
been made with a first-class McAlpin 2.00 up 3.50 up 3.59 ap 4.00 up or meetings with engineers in 
hotel, within 15 minutes’ Murray Hill 3.50 ap tadinat a pe New York Ci 1 
alki liste - of Society New Yorker 3.50 up 5.00 up ew yor ity, may call on 
walking distance of Society Pennsylvania 3.50 up 5.00 up the Secretary's Office for any 
Headquarters, for the follow- Plaza 5.00 up 7.00 up service desired. 
ing accommodations at an Savoy-Plaza ; 5.00 up 7.00 up 
‘all expense price’’ of $9.00 raft . . 3.00 up 2.50 up 3.50 up Your New York Address 
: Vanderbilt 3.00 up 5.00 up - ‘ 
per person: for room with Waldorf-Astoria 5.00 up 8.00 up At the Registration Desk, 
bath, January 15 to 18, in- Wellington 2.00 up 3.00 up 2.50 up 3.50 up a card file of those in attend- 
Woodward 7 seen 2.50 up 3.50 up ance will be maintained, with 


clusive, and breakfasts, Janu- 
ary 16 to 19, inclusive, choice 
of menus. 

This price includes tips to 
bellmen for room service on arrival and to waiters, 
based on the occupancy of each room by two persons. 
single occupancy the price will be $3.00 additional. 

For those who will not arrive until the morning of January 16 
after breakfast, the price will be $7.50 on a two-in-room basis, or 
$2.25 extra for a single room 

Reservations are being held for only 100 and will be assigned in 
the order requested. Those interested should write at once, send- 
ing their reservations to the Secretary, American Society of Civil 
Engineers, 33 West 39th Street, New York, N.Y. 


Nore: 


and is 
For 


Bermuda in the Winter Time 

Plans have been perfected for a short trip to Bermuda following 
the Annual Meeting, this voyage to be open to members and their 
guests at special rates on an all-expense basis. Those who take 
advantage of this trip will leave New York on Saturday after- 
noon, January 19, 1935, on the Monarch of Bermuda, spending 
Sunday at sea and arriving at Hamilton early in the morning of 
Monday, January 21. The party will be accommodated at the 
Hotel Bermudiana, and the remainder of Monday and all of 
Tuesday will be available for sightseeing, golf, and other diversions. 
Leaving Hamilton by train on Wednesday morning, January 23, 
for St. George, the group will have luncheon at the Hotel St. George. 
The voyagers will then board the same ship, Monarch of Bermuda, 
for the return trip, arriving in New York on Friday morning, 
January 25 

A special, all-inclusive price has been arranged for the whole 
trip. This includes round-trip transportation, stateroom with 
private bath, all meals on shipboard, room with private bath and 
all meals at the Hotel Bermudiana, the U. S. Government tax, 
rail transportation from Hamilton to St. George, luncheon at the 
Hotel St. George, and tender transfer to the Monarch of Bermuda. 
Those interested in this cruise should write to the Secretary of the 
Society promptly in order to be assured of accommodations. 


Facilities of the Engineers Club to Out-of-Town Members 

For the convenience of out-of-town members, the Committee 
has made arrangements with the Engineers Club for luncheon and 
dinner on Thursday, January 17, 1985. The luncheon tickets are 
85 cents each and the dinner tickets are $1.25 each, and will be on 
sale at the Registration Desk. The Club will also be able to ac- 
commodate a limited number of members, the price of the rooms 


The Hotel Roosevelt, at which the reception, dinner, and dance will 
be held, will care for reservations to the extent of its capacity 


information as to members’ 
hotel addresses in New York 
Members are requested to 
keep Headquarters informed as far as possible of their New York 
addresses so as to expedite the delivery of telegrams, telephone 
messages, and mail. 


Order All Tickets in Advance 


Members who order tickets in advance will not only be saved 
annoyance and delay by having tickets and badges awaiting them 
on arrival at Headquarters, but they will assist the Committee 
greatly by giving advance information to guide it in concluding 
arrangements. Ticket order blanks have been mailed to each 
member with the railroad certificate and condensed program. 

No cancellation of tickets can be made after noon of Wednesday, 
January 16, 1935. 

Committee on Local Arrangements for the Annual Meeting 


Witiram McK. Grirrin, Chairman 

E. R. Neepies, Vice-Chairman 
Ropert H. Jacops 
EmMIL PRAEGER 
WriuiaM J. SHEA 
E. W. STEARNS 
E. DeV. ToMPKINS 


Ladies Committee 


Mrs. Artuur S. Tutte, Honorary Chairman 
Mrs. Wiit1aAM McK. Grirrin, Chairman 
Mrs. Emit PRAEGER, Vice-Chairman 


W. J. BARNEY 
Davip BONNER 

C. W. Bryan, Jr. 
C. F. Goopricx 
Hersert M. HALe 


Mrs. THADDEUS MERRIMAN 
Mrs. E. R. N&EDLES 


Mrs. 
Mrs. 


W. J. BARNEY 
Davip BONNER 


Mrs. C. W. BRYAN, JR. Mrs. J. P. H. Perry 
Mrs. ALLAN W. CuUDDEBACK Mrs. RoBert RIDGWAY 
Mrs. Harrison P. Eppy Mrs. RALPH R. RUMERY 
Mrs. C. F. Goopricu Mrs. GeorGce T. SEABURY 
Mrs. Hersert M. HALE Mrs. WILLIAM J. SHEA 


Mrs. JoHN P. HOGAN Mrs. OLE SINGSTAD 
Mrs. Lesiie G. HOLLERAN Mrs. JOHN R. SLATTERY 
Mrs. Ottis E. Hovey Mrs. E. W. STEARNS 
Mrs. Ropert H. Jacors Mrs. E. DeV. ToMPKINS 
Mrs. Georce L. Lucas Mrs. CHARLES E. Trout 


Please call on the Committee on Local Arrangements or on the 
Secretary's Office for any service desired. 
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Official and Semi-Official 




















Mixes I. KI_tMErR 


Thomas Fitch Rowland Prize for Paper, 
‘‘Fulton Street, East River Tunnels, New oa 


York, N.Y.” 





Joun CarRLtyLe Evans 


1934 Prize 
Awards 


Leon S. Moisseirr 
Norman Medal for Paper, ‘‘George 
Washington Bridge esign of the 
Towers” 


HaraALtp MALcotM WESTERGAARD 
J. James R. Croes Medal for 
Paper, “‘Water Pressures on Dams 


During Earthquakes” 








E. WarrREN BowpDEN Homer R. SeeELY 
James Laurie Prize for Paper, ‘George Washington Bridge—Construction 
of the Steel Superstructure”’ 





Arthur M. Wellington Prize for Paper, G. O. WESSENAUER G. H. Hickox 
“George Washington Bridge Approaches Collingwood Prize for Juniors for Paper, “Application of Duration C: 
and Highway Connections’ to Hydro-Electric Studies” 
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Award of Prizes and Meda!s to Be 
Made at Annual Meeting 


At THe Annual Meeting of the Society, to be held in New York, 
N.Y., January 16-19, 1935, the annual presentation of prizes and 
medals will take place. Of these the oldest Society prize is the 
Norman Medal, which dates back to 1872, when it was endowed 
by the late George H. Norman, M. Am. Soc. C.E. This award is 
made for an original paper that is considered a particularly notable 
contribution to engineering science. In 1912 the Society estab- 
lished the J. James R. Croes Medal, which is awarded for a second 
paper considered to be of only slightly less merit than that receiving 
the Norman Medal. 

In 1882 the late Thomas Fitch Rowland, Hon. M. Am. Soc. C.E., 
endowed the prize that bears his name, to be awarded preferably 
for the paper which describes in detail some accomplished works of 
construction. A prize named in honor of the first President of the 
Society, the late James Laurie, M. Am. Soc. C.E., for the paper 
considered second in order of merit to that awarded the Thomas 
Fitch Rowland Prize was established by the Society in 1912. 

For the best paper on some phase of transportation, the Engi- 
neering News-Record in 1921 established and endowed the Arthur 
M. Wellington Prize. Although the recipient of this prize does 
not have to be a member of the Society, its award rests with the 
Society. In 1894, on his retirement as Secretary of the Society, 
the late Francis Collingwood, M. Am. Soc. C.E., endowed a prize 
for Juniors of the Society. Papers eligible for the Collingwood 
Prize for Juniors must describe an engineering work or record an 
important investigation with which the writer has been connected. 
Excellence of style is a factor in the selection of the paper receiving 
this prize 

Biographical sketches of those who will receive prizes or medals 
at the Annual Meeting follow. 


E. Warren Bowpen, M. Am. Soc. C.E., was graduated from 
Lehigh University in 1921, with the degree of civil engineer. The 
five years from August 1921 to June 1926 were spent on the con- 
struction of the Delaware River suspension bridge at Philadelphia, 
Pa. This period was devoted entirely to construction work in the 
field, including the spinning and compacting of the two 30-in. 
cables. From June 1926 to October 1928, he was engaged in the 
private practice of municipal and structural engineering and land 
surveying. Since October 1928, he has been associated with The 
Port of New York Authority, having served for the first year and a 
half as assistant to the engineer of construction on the George 
Washington Bridge across the Hudson River at New York and the 
Bayonne Arch across the Kill van Kull. After that he was as- 
sistant to the chief engineer on all Port Authority engineering 
projects. During the past year he has been jointly employed by 
the Port Authority and the Triborough Bridge Authority in the 
capacity of assistant to the chief engineer on the construction of the 
Midtown Hudson Tunnel and the Triborough Bridge. 


Joun Carty_e Evans was graduated from the University of 
Pennsylvania in 1905, with the degree of B.S. in C.E. In 1911 he 
was awarded the C.E. degree by the same university. From 1905 
to 1910 he was in the bridge departments of the following railroads: 
the Pennsylvania Railroad (lines west of Pittsburgh); the Missouri 
Pacific; the St. Louis and San Francisco; the Lake Shore and 
Michigan Southern; the Lake Erie and Pittsburgh; and the 
Cleveland Short Line. From 1910 to 1926 he was with the Long 
Island Railroad on grade-crossing eliminations, and from 1926 to 
date, he has been with The Port of New York Authority in the 
capacity of terminal engineer. 


Grorce H. Hickox, Jun. Am. Soc. C.E., was graduated from 
the University of Iowa in 1925, with the degree of bachelor of 
engineering in civil engineering. In 1926 he received the degree of 
master of science in hydraulic engineering from the same univer- 
sity. During 1926-1927 he taught applied mathematics at Albion 
College, Albion, Mich. The following year was spent with the 
West Penn Electric Company in Pittsburgh, Pa., on studies of 
hydro-electric and flood-control systems. For the next four years 
he was engaged on various hydraulic engineering projects, including 
drainage, flood-contrel, irrigation, and power developments, the 
most important being the design of the flood-control works at 
Dallas, Tex., by the Morgan Engineering Company. Since 1932, 
he has been at the University of California in the Department of 
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Mechanical Engineering, which is actively engaged in building up 
its hydraulic laboratory for investigation of open-channel flow 
His chief interest is the application of the fundamental laws of 
mechanics and thermodynamics to hydraulic problems. 

Mires I. Kirtmer, M. Am. Soc. C.E., was graduated from 
Pennsylvania State College in 1906. He received his early 
training in work on the Pennsylvania Railroad tunnels under the 
East River and on the rapid transit tunnels of the dual subway 
system in New York. From 1917 to 1919 he was with the 28th 
Engineers in France. From 1919 to 1927 he was resident engineer 
and, later, construction engineer on the Holland Tunnel. Since 
1928 he has been manager for the Mason and Hanger Company, 
Inc. During the period from 1928 to 1932 this company built the 
Fulton Street-East River-Cranberry Street tunnels and the 
Rutgers Street-East River—Jay Street tunnels of the municipal 
subway system in New York City. At present it has the contract 
for the construction of the Under-River Section of the Midtown 
Hudson Vehicular Tunnel. 


Leon S. Morsserrr, M. Am. Soc. C.E., studied at Columbia 
University, from which he was graduated in 1895 with the degree 
of C.E. From 1897 to 1915 he was bridge engineer and engineer 
of design in the Department of Bridges of the City of New York, 
in which capacity he was actively connected with the design of the 
Queensboro and Manhattan bridges the strengthening of the 
Williamsburg Bridge, and the design of the proposed Hudson 
Memorial Bridge Since 1915 he has been a consulting engineer 
on bridges and structures and has been consultant on the design of 
the Delaware River Bridge at Philadelphia, the Ambassador Bridge 
at Detroit, and the high-level suspension bridge at Toledo. He has 
been consulting engineer on the George Washington Bridge and the 
Bayonne (Kill van Kull) Arch and is at present a member of the 
Consulting Board of the Golden Gate Bridge and the San Francisco— 
Oakland Bay Bridge, and consulting engineer on the Tri-Borough 
Bridge. He has been a member of various engineering committees 
and has published numerous papers on bridge design and materials 
He is responsible for the development and introduction of the 
deflection theory for suspension bridges as well as for the develop- 
ment of theories of the action of lateral forces in suspension bridges 
These theories now have an accepted place in suspension bridge 
design. 


Homer R. Seety, Assoc. M. Am. Soc. C.E., was graduated from 
Cornell University in 1919, with the degree of civil engineer 
Following graduation, he was employed for four years by the 
Bethlehem Steel Company on the detailing, design, and erection of 
steel bridges and buildings. From July 1923 until September 
1925, he was engaged on the construction of the Delaware River 
Bridge, designing and preparing contract drawings, and con- 
structing the main cables and suspended steelwork. From Sep- 
tember 1925 until February 1934, he was associated with The 
Port of New York Authority, at first on the preliminary design 
studies for the George Washington Bridge and miscellaneous work 
on the Arthur Kill bridges. After February 1929 he served as 
resident engineer on the Central Section, and later also on the 
New Jersey Section, of the George Washington Bridge He is now 
engaged on the construction of the Triborough Bridge, serving in 
the capacity of resident engineer of the East River crossing. 


G. O. Wessenaver, Jun. Am. Soc. C.E., was graduated from 
Carnegie Institute of Technology in 1927, with the degree of 
bachelor of science in civil engineering. After graduation he was 
employed by the West Virginia Power and Transmission Company, 
for which he was engaged in investigations of proposed hydro- 
electric developments in northern West Virginia, and in the 
preparation of data for license application to Federal and state 
power commissions. !n 1931 he was transferred to the office of the 
chief engineer of the West Penn Electric Company, for which he 
made additional investigations of a similar nature in western 
Maryland, Pennsylvania, and Virginia, considering the sites par- 
ticularly as to their economic justification as a power supply for a 
large utility company operating in a cheap fuel area. He has also 
been employed as part-time instructor in the department of 
mathematics at the Carnegie Institute of Technology. 


HARALD MALCOLM WESTERGAARD, M. Am. Soc. C.E., was born 
on October 9, 1888, in Copenhagen, Denmark, and received a B.S 
degree in civil engineering from the Royal Technical College, in 
Copenhagen, in 1911. He was engaged in the design of reinforced 








rom 
> of 
was 
any, 
dro- 
the 
tate 
the 
h he 
tern 
par- 
for a 
also 
t of 


born 

B.S 
e, in 
reed 





Vou 5, Not 


concrete in Copenhagen, Hamburg, and London from 1911 to 
1914 and studied in Géttingen in 1913 and in Munich in 1914. 
From 1914 to 1916 he studied at the University of Illinois, re- 
ceiving the Ph.D. degree in 1916. Other degrees he has received 
are those of Dr. Ing. from the Technical University of Munich in 
1925; Dr. Techn. (honorary), Royal Technical College in Copen- 
hagen, 1929; and D.Sc. (honorary) from Lehigh University in 
1930. He has been on the faculty of the University of Illinois 
since 1916, from 1927 as Professor of Theoretical and Applied 
Mechanics. From 1929 to 1930, while on leave of absence from 
the university, he was in the U. S. Bureau of Reclamation, as Senior 
Mathematician, dealing with the structural problems of Boulder 
Dam. After returning to the university, he continued this work 
as consulting engineer until 1932. He has written papers on struc- 
tural mechanics and the theory of elasticity. 


—_ 


New Elections to Honorary 
Membership 


WiiuiaM L, DARLING 


ALTHOUGH a native of the East and an engineer of New England 
training, William L. Darling is fundamentally a product of the 
West, where he has spent practically his entire professional life- 
time. It is needless to add that the strong ties that bind him and 
his adopted home are mutual: the West likes Mr. Darling as 
whole-heartedly as he admires it, for he has had much to do with 
the upbuilding of this vast region. 

Born at Oxford, Mass., on March 24, 1856, William L. Darling 
was graduated from Worcester Polytechnic Institute in 1877, 
receiving the degree of B.S. in civil engineering. In 1927 he was 
awarded the honorary degree of doctor of engineering by the 
same institution. In 1879 he began his long career in railway 
engineering. For the next quarter of a century he was engaged in 
construction and maintenance work in connection with steam 
railways, particularly the Northern Pacific. His work on other 
projects during this period included the following connections: 
from 1884 to 1885 he was chief engineer in charge of construction 
of the St. Andrews Bay and Chipley Railroad in Florida; from 1885 
to 1887, reside 1t engineer of the Chicago, Burlington, and Northern 
Railroad, in charge of the construction of terminals in St. Paul and 
Minneapolis; and in 1887, chief engineer in charge of the loca- 
tion and construction of the Duluth, Watertown, and Pacific Rail- 
road. 

From 1901 to 1903 Mr. Darling was chief engineer of the North- 
ern Pacific Railway, reporting to the president on construction and 
surveys and to the general manager on maintenance. For the next 
two years he served the Rock Island System in a similar capacity, 
and, during the same period, was vice-president of the Gulf Con- 
struction Company. From 1906 to 1916 he was chief engineer of 
the Northern Pacific Railway and allied lines, as well as vice- 
president and engineer of what is now the Spokane, Portland, and 
Seattle Railway. During this period of his connection with the 
Northern Pacific, several hundred miles of new double-track lines 
were built to eliminate grade and curvature; terminals were re- 
vised and enlarged; 750 miles of branch line were constructed; 
and numerous viaducts, bridges, and tunnels were built. 

His war record includes membership on the Minnesota Board for 
Industrial Preparedness and associate membership on the U. S. 
Naval Consulting Board. In 1917 he was a member of the U. S. 
commission of railway experts sent to Russia, where reports were 
made on the 5,500 miles of Trans-Siberian line from Petrograd 
south to the Caspian and Black seas. Upon his return to the 
United States in January 1918, he was active in national and state 
war work. 

Since 1921 he has served in various important organizations in- 
cluding the Board of Economics and Engineering of the National 
Association of the Owners of Railway Securities. He has been 
chairman of a committee of engineers representing various societies 
of the Twin Cities, appointed to recommend the best procedure for 
disposing of sewage in the metropolitan area. He has also acted 
as chairman of an engineering committee for determining the 
physical value of the St. Paul City Railway. As evidence of the 
high regard in which his fellow citizens hold him both personally 
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and professionally, a number of his civic and technical activities 
may be mentioned. Among them are his duties as a member of 
the St. Paul City Planning Board and of the St. Paul Zoning 
Board, and as engineering consultant to the building committees 
of the Children’s Hospital, St. Luke’s Hospital, the St. Paul Day 
Nursery, and the Summit School. These diverse activities bear 
adequate testimony to his versatility and integrity. 

With all these interests he has never forgotten his first love 
railroading, especially the economic problems of railroad location, 
construction, and operation. His work as chief engineer of the 
Northern Pacific Railway is a monument to his efficiency and an 
inspiring example for young engineers to emulate. Duties and 
honors in other fields have never succeeded in deflecting his keen 
interest in the major developments of the railway world. In 
particular, he has been active in analysis and discussion of the 
numerous plans that have been advanced for the improvement of 
the general railway situation. 

In addition to his acquaintances in church and fraternal affilia- 
tions, Mr. Darling has a host of friends. His several hobbies en- 
gage a good deal of his attention: he likes to follow the trend of 
corporate securities, and he is interested in baseball and football 
His remarkable physical condition may be due to the fact that he 
does a little walking every day, but in that respect he is a notable 
exception to the present trend of the times as he does not believe 
in allowing a golf ball to spoil a good walk. 

In 1892 he was elected a Member of the Society, serving as 
Director from 1917 to 1919. He is also a member of the American 
Railway Engineering Association and an honorary member of the 
Northwest Chapter of the Associated General Contractors of 
America and of the Association of Engineers of Leningrad ( Russia) 
Election to honorary membership in the Society comes to Mr 
Darling as a fitting tribute from his fellow engineers to commemo- 
rate a worth-while and successful lifetime of engineering accom- 
plishment. 


Mio S. Ketcuum 


Ir is deeply to be deplored that Dean Milo S. Ketchum should 
have died on December 19, 1934, during the interim between the 
time of his election to honorary membership, in September 1934, 
and the ceremony of award, in January 1935. Far and wide, he 
was recognized as being in the vanguard of leaders in engineering 
education. Not only had he developed many outstanding engi- 
neers and teachers, but his views on their training were unusually 
sound and progressive. The following brief résumé of his ac- 
complishments, originally expected to partake of the character of 
a joyous congratulation, becomes instead a sincere tribute to his 
memory. 

Born at Burns, Ill., on January 26, 1872, Milo S. Ketchum was 
graduated from the University of Illinois with the degree of 
bachelor of science in civil engineering in 1895, and received the 
degree of civil engineer in 1900. In the fall of 1895 he began his 
career of teaching at the University of Illinois. This career has 
carried him through all degrees and honors, culminating in 1923 in 
the rank of Dean of the College of Engineering and Director of the 
Engineering Experiment Station. He was retired from this posi- 
tion in 1934 and was made Dean of the College of Engineering and 
Director of the Engineering Experiment Station Emeritus. Twice 
during his career, Dean Ketchum was called away from Illinois to 
teach at other universities. In 1904 he went to the University of 
Colorado where, from 1905 to 1919, he held the position of Dean of 
the College of Engineering. From 1919 to 1923 he was Director 
of the Department of Civil Engineering at the University of 
Pennsylvania. 

In spite of the exigencies of his professorial activities, Dean 
Ketchum has found time for a variety of practical engineering work, 
only a few aspects of which can be mentioned here. From 1897 
to 1899 he was bridge and structural engineer for the Gillette-Her- 
zog Manufacturing Company, and from 1903 to 1904, contracting 
manager for the American Bridge Company at Kansas City. Dur- 
ing 1909 and 1910, while on a leave of absence from the University 
of Colorado, he was associated with Herbert S. Crocker, Past- 
President of the Society, under the firm name of Crocker and 
Ketchum, consulting engineers, in Denver, Colo. In 1918-1919 
he again left the University of Colorado to become assistant direc- 
tor of the U.S. Government Explosive Plants, being in charge of 
construction of the smokeless powder plant at Nitro, W.Va. 

The list of books to his credit is a long one. All were pioneers in 














fields and show a fine balance between practice 


maintained only by a man with his 


their respective 
and theory which could be 
wide experience. 

Dean Ketchum's forceful character, inflexible integrity, inde 
fatigable spirit, great leadership, and intense loyalty have been an 
Due to his activity as a member and 
his regular attendance at the meetings of the technical and pro- 
fessional societies allied with his field of engineering, through his 
books and other publications, and his lifelong devotion to engi 
neering education, he was widely known as an able practicing engi- 


nspiration to his associates 


neer and a leader in engineering education 

on engineering education were sound and 
ive Among other things he believed that engineering stu 
dents should be given thorough, basic training in the fundamentals 
definite and that they should be taught to 
analyze their problems, thinking straight through to a logical 
onclusion, thereby developing that sixth sense of judgment which 

so essential to the successful engineer 


His views progres 


and instructions, 


lireless worker as he was, Dean Ketchum’s productiveness would 
have been greatly restricted if he had not had the ability to visual- 
ize and plan his work and surround himself with capable co-workers 
An outstanding characteristic was his loyalty to subordinates who 
made good. If what he considered proper recognition in rank and 
alary could not be obtained for them, Dean Ketchum endeavored 
successfully) to obtain the recognition elsewhere. He 
rhis explains why he was outstand 


usually 
was generous in giving credit 
ing in his ability to get and keep loyal associates 

He had unusual aptitude and rare judgment in analyzing a 
ituation. His ability to cut through non-essentials and get to 
basic facts permitted him quickly to render a fair and logical de 
cision. When he knew himself to be in the right and when logx 
failed, Dean Ketchum was not unwilling to dominate a situation 
by sheer personality. He was a friendly and human individual 
Essentially a serious-minded man, his quick wit and ready humor 
relieved many a situation 

In 1901 Dean Ketchum became an Associate Member of the 
Society, and in 1908 a Member. He served as Director from 1918 
to 1920 and as Vice-President from 1925 to 1926. His member 
hip in other societies included the Society for Promotion of Engi 
neering Education (president, 1917-1918), the American Society 
Materials, the American Railway Engineering As 
sociation, the American Concrete Institute, and the Western 
Society of Engineers. He was a member of Sigma Xi, Sigma Tau, 
lau Beta Pi, and an honorary member of Chi Epsilon. In 1926 
the Colorado School of Mines conferred the honorary degree of 
doctor of science upon him, and in 1927 the University of Colorado 


for Testing 


gave him similar recognition 

Too much cannot be said of the qualities of mind and character 
possessed in a high degree by Dean Ketchum. In conferring 
honorary membership on him posthumously, the Society is recog- 
nizing the merits and achievements of an outstanding engineer who 
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served the Society well and devoted his life to the advancement of 
the profession. 


ROBERT RIDGWAY 


ROBERT RipGway holds a unique place in the regard and affec- 
tion of American engineers. Ask almost anyone connected with 
construction work. Either he knows of Mr. Ridgway or, more 
likely, counts him a personal friend. What is more, the odds are 
entirely in favor of the probability that Mr. Ridgway also recol- 
lects the man by name and by intimate acquaintance. It has 
become a commonplace that perhaps no engineer in America, or 
at least no member of the Society, has as extensive or as broad an 
acquaintance as Robert Ridgway. 

His advancement and honors have been entirely self won. He 
belongs to that eminent group, now small and rapidly growing 
smaller, who gained their spurs in the field of practice rather than 
in the classroom. Having laid a foundation for his life work by 
studies in the public schools and at his Brooklyn, N.Y., home, he 
embarked at the age of 19 on his long engineering career and for 
two years was engaged in railroad work in the Northwest. Return- 
ing East in 1884, he entered the employ of the City of New York 
for what was to prove an uninterrupted service for the remainder 
of his professional life. 

What is perhaps even more unique, this service, entirely con- 
nected with construction, involved only two city departments 
water supply and subways. Ordinarily engineers persist in work- 
ing themselves out of their jobs. In Mr. Ridgway’s case his work 
won him promotions in his jobs, even to the very top. His con- 
nection with the New York Water Supply was in two periods, 
1884-1900 and 1905-1912, relating respectively to the Croton and 
the Catskill sources. During the construction of the Catskill 
aqueduct he was in charge as department engineer of the northern 
60 miles of the project, including the famous Hudson River cross- 
ing, which even by itself is recognized as an engineering epic. 

As this work neared completion, the city naturally sought to 
retain one who had done such notable work on a difficult project 
Thus Mr. Ridgway was induced to return to the city’s subway 
work to which as division engineer he had made distinctive 
contribution from 1900 to 1905, during the interim between his 
periods of aqueduct service. He became engineer of subway 
construction at a time when this mammoth project was enlarging 
His experience stood him in good stead, with the result that the 
$300,000,000 of contracts were completed with eminent success. 

In 1921 he was appointed chief engineer, which position he re- 
tained until he reached the limiting age in 1932, when he became 
consulting engineer with continuing duties. Nor were his services 
solely confined to the metropolis. He has been called on to advise 
on many major projects here and abroad. Some of the more im- 
portant of these include Boulder Dam, the Chicago subways, and 
the Trans-Bay Bridge in San Francisco. 

Honors have come to him by the score 
been successively Director, Vice-President, and President. 


In the Society he has 
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ous colleges, recognizing his merit and achievement, have cor- 
rected an accident of early fate by bestowing on him in his mature 
years deserved degrees. Harvard, New York University, Lehigh 
University, and Brooklyn Polytechnic Institute have thus honored 
him, the latter two bestowing doctorates. Japan also has dis- 
tinguished him with one of its highest foreign awards, the Order of 
the Rising Sun, Third Class. 

Engineers far and wide have already granted to Mr. Ridgway an 
esteem that is beyond formal recognition. Within the Society this 
is especially true, and yet he has not been willing to sit idly by as 
the mere recipient of merited honor. Even when his time came 
to be increasingly in demand, he more than fulfilled his duties as a 
good member. Attendance at meetings, membership on impor- 
tant committees, visits to Local Sections and Student Chapters, and 
contributions to meeting programs and to Society publications have 
regularly constituted his share in Society activities. 


Civit ENGINEERING for January 1935 47 


Honorary membership is accorded primarily for acknowledged 
eminence in some branch of engineering, although that is by no 
means the sole criterion. In the case of Robert Ridgway there is 
universal accord that the honor is conferred upom him for the 
possession of exceptional personal as well as professional char- 
acteristics. The highest degree of integrity has motivated his 
actions and thoughts in both business and personal relationships. 
He is punctilious in his obligations to others; no effort is too great 
for him to make where a kind thought or a generous act may help 
another. Perhaps, after all, it is this sympathy for others that 
constitutes that personal charm which has endeared him so to 
those who have been privileged to know him. By any standard 
of measurement Robert Ridgway deserves this, the highest evidence 
of professional and personal esteem. His fellow engineers with 
especial delight acclaim him an Honorary Member. 





Gathering of Metropolitan Student Chapters 


AT THE FALL conference of Metropolitan New York City 
Student Chapters, held on December 5, the Chapter at the Newark 
College of Engineering was host to more than 200 students from 
eight Chapters. The speaker of the evening, Robert Ridgway, 
Honorary Member and Past-President of the Society, used many 
lantern slides in illustrating his talk on the construction of New 
York subways and the Catskill Aqueduct. He also told the stu- 
dents that he envied them their opportunity to participate in the 
solution of the engineering problems which must be solved within 
the next ten or fifteen years. 

The meeting was conducted entirely by the student officers after 
President Allan R. Cullimore, of the Newark College of Engineer- 
ing, had welcomed the conference and called attention to the very 
considerable amount of thought and time which is given to the 
problems of young engineers by older members of the profession. 
Che meeting was then turned over to Thomas B. Quilty, chairman 
of the Metropolitan Conference. 


In the spring of 1933 the Conference of Metropolitan Student 
Chapters was formed by representatives of the seven Chapters 
within rapid transit distance of each other, namely, those at 
Columbia University, the College of the City of New York, Cooper 
Union, Manhattan College, New York University, Newark College 
of Engineering, and the Polytechnic Institute of Brooklyn. Its 
purpose is ‘‘to foster desirable relations among the various Student 
Chapters and to further the knowledge of the standards and ethics 
of the engineering profession.”” Two members from each Chapter 
constitute an executive committee. Each Chapter in turn is host 
to the conference and holds one fall meeting with an invited speaker 
and one spring meeting at which are presented four student papers 
for which prizes are given. 

It is interesting to note that the Philadelphia Section has for 
several years sponsored annual regional student conferences, and 
that two or three other districts are considering the formation of 
similar units in the immediate future. The Society’s Com- 
mittee on Student Chapters is giving this movement full encourage- 
ment. 





Palmer C. Ricketts Passes Away 


News of the death on December 10 of Palmer C. Ricketts, 
Hon. M. Am. Soc. C.E., came as a great shock to his host of friends 
and former students. For 59 years Dr. Ricketts was a member of 
the faculty of Rensselaer Polytechnic Institute of Troy, N.Y., and 
for the past 33 years he was its president. Certainly this long and 
distinguished career as an educator in 
the field of technical and professional 
training can be equaled by few. He 
was born at Elkton, Md., on January 
17, 1856, graduated from Rensselaer 
Polytechnic Institute in 1875 with the 
degree of C.E., and began his work 
there as an instructor the same year, 
a connection which continued until his 
death. 

The influence of his work as an edu- 
cator is indicated in an editorial which 
appeared in The New York Times of 
December 12, 1934. In it President 
Ricketts is designated as the “re- 
builder” of the oldest school of science 
and engineering in any English speak- 
ing country. He “not only built the 
new Rensselaer after the fire of 1904, 
giving it a great group of buildings and 
a spacious campus, he liberalized the 
scope of its curriculum without im- 
periling its technical and professional 
training.... What he did at Rens- 
selaer has influenced other schools... . 
In the death of President Ricketts 
they (engineers) have lost a great and 
fearless leader.” 

Vhile Palmer Ricketts devoted an 

life to Rensselaer, he found 
to design and direct engineering 





PALMER CHAMBERLAINE RICKETTS, 1856-1934 
Hon. M. Am. Soc. C.E. 


works in his city and state for public improvements and for river 
development. His advice was sought in patent cases. He was 
a director of both the National City Bank and the Samari- 
tan Hospital; and a trustee of the Troy Public Library and the 
Dudley Observatory (Albany, N.Y.). 

Technical societies also claimed and received his attention. He 
held membership in the American Society of Mechanical Engineers, 
the American Institute of Mining En- 
gineers; and the Institute of Civil 
Engineers of Great Britain. The 
first of these societies elected him 
an honorary member in 1931. His 
membership in the American Society 
of Civil Engineers dates back nearly 
half a century—to 1886. From 189% 
to 1901 he was a Director of the 
Society; in 1916 he was elected one 
of its Vice-Presidents and in 1931 he 
received from it the highest honor 
within its power to give, that of 
Honorary Membership. Indeed in 
the passing of Palmer C. Ricketts the 
Society has lost a faithful friend and 
the profession a_ distinguished and 
successful educator, who has worked 
tirelessly for its advancement for 
nearly three-score years. 

In 1895 he wrote a History of Rens- 
selaer Polytechnic Institute. He has been 
a contributor to technical literature. 

Funeral services were held in Troy, 
in the auditorium of Ames Eaton 
Hall, Rensselaer Polytechnic Insti- 
tute. The Society was represented 
by George S. Davison, Past-President, 
and by Phillip W. Henry, Daniel L. 
Turner, and J. A. L. Waddell, Mem- 
bers Am. Soc. C.E. 
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Liabilities of Engineers Under the Securities Act of 1933 


As Amended by Title IT of the Securities Exchange Act of 1954 
By W. W. Covpirrts, M. Am. Soc. C.E. 


CoveRDALE AND Co.tpitts, ConsuLTING ENGINEERS, New York, N.Y. 


[ TINDER present laws grave responsibility rests on 
/ the engineer in reporting on projects against 
which securities are to be issued. At the request of the 
Society, Mr. Colpitts has made a study of this situa- 


THIS STATEMENT is not intended to be in any sense a legal 
interpretation of the Securities Act, either in whole or in part. It 
undertakes only to outline in non-legal terms a layman's views with 
respect to the obligations, liabilities, and limitations imposed upon 
the engineer by the Act. It seemed advisable that this statement 
should take the form it does, beginning with a digest of the Act, for 
the reason that the implications of this new law are so far-reaching 
in their bearing upon the work of every engineer whose practice 
brings him within its scope as to make it necessary that he read 
the Act itself, or at least a digest such as is here presented. 

In this digest, those provisions which particularly concern the 
engineer are given in full. The abbreviated sections are necessarily 
incomplete and are subject to the limitations of a layman’s inter- 
pretation, but they are thought to be outlined in sufficient detail to 
indicate their nature in general terms and to show their relationship 
to those sections in which the engineer is especially interested. 
For a complete understanding of the abbreviated provisions the 
reader is referred to the Act itself. 


Digest of Securities Act of 1933 
as Affecting Engineers 
This title may be cited as the “‘Securities 


Section 1 Short Title. 


Act of 1933.” 


Section 2. Definitions. Defines all terms used in context. 


Section 3. Exempted Securities 
(a) Except as hereinafter provided, provisions of this title shall 
not apply to the following: 
(1) Any security sold prior to or within 60 days of 
enactment of this title; 
(2) Any securities issued by the United States or any 
State or Territory or District of Columbia or by 
any instrumentality thereof; 
(3) Any note, etc., arising out of a current transaction; 
(4) Any security issued for charitable or similar non- 
profit purpose ; 
(5) Any security issued by building and loan associa- 
tions, etc., unless issuer takes over 3 per cent as 
fee: 
(6) Any security issued by a common carrier subject to 
Section 20a of Interstate Commerce Act; 
(7) Certificates issued by a receiver or trustee in bank- 
ruptcy, with approval of court; 
(8) Any insurance or endowment policy; 
(9) Any security exchanged by issuer with its existing 
security holders where no commission is paid; 
Any security exchanged for outstanding securities, 
claims or property, or partly such in exchange and 
partly for cash where approved by court; 

Any security which is part of an issue sold only to 
persons resident within a single State where issuer 
is a resident and doing business within such State. 


(10) 


(11) 


(6) Commission may add any class of securities to exempted 
list, but none shall be exempted under this subsection 
where amount exceeds $100,000. 


Section 4. Exempted Transactions. The provisions of Section 
5 shall not apply to any of the following transactions: 


tion, which vitally affects so many members. His 
abstract of the Securities Act and his comments will be 
found valuable and practical. Reprints of this article 
in pamphlet form will be available at nominal cost. 


(1) Transactions by any person other than issuer, under- 
writer, or dealer; transactions by an issuer not in- 
volving any public offering, etc. 


(2) Brokers’ transactions. 


Section 5. Prohibitions Relating to Interstate Commerce and the 


Mails. 
(a) Unless a registration statement is in effect as to a security, it 
shall be unlawful: 

(1) to use instruments of transportation or communica- 
cation in interstate commerce or the mails to sell 
such security; or 

(2) to carry such security through mails, or in interstate 
commerce by instruments of transportation. 


(6) It shall be unlawful: 
(1) to use instruments of transportation in interstate 
commerce or the mails to transmit prospectus 
unless requirements of Section 10 are met; 


(2) to carry through the mails or in interstate commerce 
such security unless accompanied or preceded by 
prospectus that meets requirements of Section 10. 
Section 6. Registration of Securities and Signing of Registration 
Statement. 

(a) Security may be registered with Commission by filing 
registration statement in triplicate, at least one to be 
signed by each issuer, its principal executive, financial, 
and accounting officer, and majority of board, and if 
issuer is a foreigner, by representative in Unites States; 
except where issued by foreign government, it may be 
signed only by underwriter. Burden of proof shall be on 
person denying signature. 

(6) Filing fee '/jo of one per cent of offering price, but not less 
than $25. 

(c) Registration statement deemed filed on its receipt accom- 
panied by fee. 

(d) Registration statement available to public at reasonable 
charge. 


Section 7. Information Required in Registered Statement. 
Registration statement (unless of foreign government) shall contain 
information specified in Schedule A, and for foreign government as 
specified in Schedule B; except that Commission may determine 
that such information is inapplicable and require other. 
(Schedules A and B omitted in this abstract.) 


“If any accountant, engineer, or appraiser, or any per- 
son whose profession gives authority to a statement made 
by him, is named as having prepared or certified any part 
of the registration statement, or is named as having pre- 
pared or certified a report or valuation for use in con- 
nection with the registration statement, the written 
consent of such person shall be filed with the registration 
statement.” 


If any person named as having prepared or certified a report 
or valuation (other than a public official document) which is used 
in connection with the registration statement, but is not named as 
having prepared or certified it for such use, the written consent of 
such person shall be filed with the registration statement, unless 
Commission dispenses with such filing as an undue hardship. 

Commission may add to information required. 
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Section 8. Taking Effect of Registration Statements and Amend- 
ments Thereto. 


(a) Effective date 20th day after filing, except as hereinafter 
provided, and except in case of securities of foreign public 
authority which has fully met service of its obligations in 
United States, the proceeds of which are to refund obliga- 
tions payable in United States, registration statement 
shall become effective 7 days after filing. Any amend- 
ment filed prior to effective date extends filing date of 
registration statement, with certain exceptions. 

(6) If Commission considers registration statement is on its 
face incomplete or inaccurate in any material respect it 
may refuse to allow it to become effective until amended. 

(c) An amendment filed after effective date of registration 
statement and found not incomplete shall be effective 
on date fixed by Commission. 

(d) “If it appears to the Commission at any time that the regis- 
tration statement includes any untrue statement of a 
material fact or omits to state any material fact required 
to be stated therein or necessary to make the statements 
therein not misleading,” the Commission may suspend its 
effectiveness. When properly amended Commission 
shall remove suspension. 

(e) Commission may make an examination in any case to deter- 
mine (d). Commission may investigate thoroughly and 
examine parties under oath. 


(f) How notices required under this section shall be served. 


Section 9. Court Review of Orders. 


(a) Provides method for court review of orders of Commission. 
Section 10. Information Required in Prospectus. 


(a) A prospectus, 

(1) When relating to other than a foreign government 
security shall contain the same statements made 
in registration statement, excepting documents as 
in (28) to (32) of Schedule A; 

(2) similarly for foreign government securities, excepting 
documents as in (13) and (14) of Schedule B. 


(6) Notwithstanding (a), 


(1) when prospectus used more than 13 months after ef- 
fective date of registration statement the informa- 
tion shall be as of not more than 12 months prior 
to such use. 


(2) Commission may permit prospectus to omit part of 
information under (a). 

(3) Commission may require that prospectus contain 
additional information. 

(4) Commission may classify prospectuses and specify 
form and contents. 

(c) Statements required in a prospectus under (a) or (5) shall be 
as conspicuous and in as large type as in body of pros- 
pectus. 


(d) Copies of radio broadcast prospectuses shall be filed with 
Commission. 


Section 11. Civil Liabilities on Account of False Registration 


Statement. 


a) “In case any part of the registration statement, when such 
part became effective, contained an untrue statement of a 
material fact or omitted to state a material fact required 
to be stated therein or necessary to make the statements 
therein not misleading, any person acquiring such security 
(unless it is proved that at the time of such acquisition he 
knew of such untruth or omission) may... .sue: 


(1) every person who signed the registration statement; 


(2) every person who was a director of, ....or partner 
in, the issuer at the time of the filing of the part of 
the registration statement with respect to which 
his liability is asserted; 
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“(3) every person who, with his consent, is named in 
registration statement as being or about to be- 
come a director,....or partner; 

“(4) every accountant, engineer, or appraiser, or any per- 
son whose profession gives authority to a state- 
ment made by him, who has with his consent been 
named as having prepared or certified any part 
of the registration statement, or as having pre- 
pared or certified any report or valuation which is 
used in connection with the registration state- 
ment, with respect to the statement in such regis- 
tration statement, report, or valuation, which 
purports to have been prepared or certified by 
him; 

“(5) every underwriter with respect to such security. 
If such person acquired the security after the 
issuer has made generally available to its security 
holders an earning statement covering a period of 
at least 12 months beginning after the effective 
date of the registration statement, then the right 
of recovery under this subsection shall be condi- 
tioned on proof that such person acquired the 
securities relying on such untrue statement in the 
registration statement or relying on the registra- 
tion statement and not knowing of such omission, 
but such reliance may be established without 
proof of the reading of the registration statement 
by such person.” 


(6) Notwithstanding (a), no person, other than the issuer, shall 
be liable as provided therein who shall sustain the burden 
of proof, 

(1) that before effective date of part of registration state- 
ment with respect to which his liability is asserted 
(A) he had resigned or refused to act in capacity in 
which he was described in registration statement 
as acting; and (B) he had advised Commission 
and issuer of such action and would not be respon- 
sible; or 
(2) that if such part of registration statement became ef- 
fective without his knowledge, upon becoming 
aware of which he advised Commission as in (1) 
and gave public notice; or 
(3) that (A) as regards any part of the registration state- 
ment 
not purporting to be made on the authority of 
an expert, and 
not purporting to be a copy from a report or 
valuation of an expert, and 


not purporting to be made on authority of a 
public official document, 


he had, a ter reasonable investigation, reasonable 
ground to believe and did believe, at time such 
part of registration statement became effective, 
that statements therein were true and that there 
was no omission of a material fact; and 


(B) as regards any part of the registration state- 
ment, 
purporting to be made upon his authority as an 
expert or 
purporting to be a copy from a report or valua- 
tion of himself as an expert, 
(i) he had, after reasonable investigation 
(ete.), or 
(ii) such part of the registration statement 
did not fairly represent his statement 
as an expert or was not a fair copy from 
his report or valuation as an expert; 
and 


(C) as regards any part of the registration state- 
ment, 

purporting to be made on the authority of an ex- 
pert (other than himself) or 

purporting to be a copy from a report or valua- 
tion of an expert (other than himself) 
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he had no reasonable ground to believe (etc.), or 
that such part of registration statement did 
not fairly represent the statement of the 
expert or was not a fair copy from the report or 
valuation of the expert; and 


(D) as regards any part of the registration state- 
ment, 

purporting to be a statement by an official per- 
son, or 

purporting to be a copy of a public official docu- 
ment, 

he had no reasonable ground to believe, etc. 


(c) “the standard of reasonableness shall be that required of a 
prudent man in the management of his own property.” 


(d) If any person becomes an underwriter of the security after 
the part of the registration statement to which his 
liability is asserted has become effective, then as to (3) of 
(6) such part of the registration statement shall be ef- 
fective to such person when he became an underwriter. 


(e) The suit authorized under (a) may be to recover damages in 
stated forms: 

Provided, that if defendent proves that any portion or 
all of such damages represents other than the de- 
preciation in value of such security resulting from 
such part of registration statement, with respect 
to which his liability is asserted, being untrue or 
omitting to state a material fact, such portion of or 
all of such damages shall not be recoverable. In no 
event shall any underwriter (unless he received 
benefits not accorded to others) be liable in any 
suit or as a consequence of suits under (a) for 
damages in excess of price offered to public. In 
any suit under this or any other section of this title, 
the court may require an undertaking for the pay- 
ment of the costs of any suit, including reasonable 
attorneys’ fees, and if judgment is rendered against a 
party to the suit assess such costs on such party if 
the court believes the suit or the defense to have 
been without merit. 


(f) All or any one or more of the persons specified in (a) shall be 
jointly and severally liable. Provision for recovery. 


(g) In no case shall the amount recoverable under this section 
exceed the price at which the security was offered to the 
public. 


Section 12. Civil Liabilities Arising in Connection with Pro- 
spectuses and Communications. Any person who: 
(1) sells a security in violation of Section 5, or 


(2) sells a security (whether or not exempted by Section 3, other 
than (2) of (a) thereof), by use of instruments of trans- 
portation or communication in interstate commerce or the 
mails, by prospectus or orally, which includes an untrue 
statement or omission of a material fact (the purchaser 
not knowing of such untruth or omission), and who shall 
not sustain the burden of proof that he did not know, and 
in the exercise of reasonable care could not have known, 
of such untruth or omission, 


shall be liable to the person purchasing such security 
from him, who may sue to recover the consideration 
paid with interest, less the income received, upon the 
tender of such security, or for damages if he no longer 
owns the security. 


Section 13. Limitations of Actions. No action shall be main- 
tained to enforce any liability created under Section 11 or Section 
12 (2) unless brought within one year after the discovery of the un- 
truth or omission, or after such discovery should have been made by 
reasonable diligence, or, if action is to enforce liability under 
Section 12 (1), unless brought within one year after the violation 
upon which it is based. In no event shall such action be brought 
to enforce a liability created under Section 11 or Section 12 (1) 
more than three years after security was bona fide offered to public, 
or under Section 12 (2) more than three years after the sale. 
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‘ Section 14. Contrary Stipulations Void. Any stipulation bind- 
ing any person to waive compliance with any provision of this 
title shall be void. 


Section 15. Liability of Controlling Persons. Every person 
who, through stock ownership or otherwise, or who, pursuant to 
an agreement, controls any person liable under Section 11 or 12, 
shall also be liable jointly and severally with and to the same extent 
as the controlled person, unless the controlling person had no 
knowledge of the facts making the controlled person liable. 


Section 16. Additional Remedies. The rights and remedies pro- 
vided by this title shall be in addition to all others at law or in 
equity. 


Section 17. Fraudulent Interstate Transactions. 


(a) It shall be unlawful for any person in sale of securities by 
use of any means or instruments of transportation or 
communication in interstate commerce or the mails 
(1) to employ any means to defraud; 

(2) to obtain money or property by untrue statement or 
material omissions; or 

(3) to engage in any transaction which would operate as a 
fraud. 


(6) It shall be unlawful for any person, by use of any means or 
instruments of transportation or communication in inter- 
state commerce or the mails, to publish or circulate any 
notice which, though not purporting to offer a security for 
sale, describes such security for a consideration from an 
issuer, underwriter or dealer, without fully disclosing the 
consideration. 

(c) The exemptions in Section 3 shall not apply to this section. 


Section 18. State Control of Securities. Nothing in this title 
shall affect the jurisdiction of the securities commission, or similar 
body, of any State or Territory. 

Section 19. Special Powers of Commission. 

(a) The Commission may make, amend, and rescind rules and 
define terms; may prescribe forms for supplying informa- 
tion and nature of information. 

(6) In any investigation any commissioner or designated officer 
may administer oath, issue subpoenas, etc. 

Section 20. Injunctions and Prosecutions of Offenses. 

(a) Whenever the Commission is advised that provisions of this 
title have been or are about to be violated, it may require 
complainant to state complaints in writing, under oath, 
and investigate. 

(6) Whenever Commission believes any person has violated or is 
about to violate provisions of this title, it may bring an 
action to enjoin and institute criminal proceedings. 

(c) Upon application of Commission, certain courts may issue 
writs of mandamus commanding any person to comply 
with provisions of this title. 

Section 21. Hearings by Commission. All hearings shall be 
public and records shall be kept. 


Section 22. Jurisdiction of Offenses and Suits. 


(a) District courts of United States, United States courts of any 
Territory, and Supreme Court of District of Columbia. 

(6) Provides for contumacy or refusal to obey. 

(c) Provision in respect of self-incriminating evidence. 


Section 23. Unlawful Representations. The fact that the regis- 
tration statement has been filed, or is in effect, shall not be deemed 
a finding by the Commission that the registration statement is true 
and accurate on its face, or that the Commission has approved the 
security. 

Section 24. Penalties. Any willful violator of provisions of this 
title, or any person who, in a registration statement filed under 
this title, willfully makes an untrue statement or omits a material 
fact, shall be subject to a fine of not more than $5,000 or imprison- 
ment for not more than five years, or both. 
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Section 25. Jurisdiction of Other Government Agencies over 
Securities. Nothing in this title shall relieve any person from 
submitting information, reports, etc., to other supervisory units of 
the Government. 


Section 26. Separability of Provisions. If any provision of this 
act, or its application, shall be held invalid, the remainder of the 
Act shall not be affected thereby. 


Comment on Act as Applied 
to Engineers 


Altitude of Engineers Toward the Act 


It has been stated by the men who framed the Securities Act of 
1933, as well as by those who sponsored its passage through 
Congress, that no man need be apprehensive as to his responsibili- 
ties under the Act, provided his work has been done honestly, 
faithfully, and intelligently. 

Before proceeding to suggest the course it would seem advisable 
an engineer should pursue to avoid violation of any of the provi- 
sions of the Act, which is the subject of this discussion, two brief 
statements should be made which it is believed indicate the present 
attitude of the engineer toward the Act: first, that in the whole 
history of the issuance of corporate securities in this country; which 
have depended in any degree upon the reports of responsible engi- 
neers, the charge of dishonesty, faithlessness, or incompetence 
could be sustained in so few instances as in no way to reflect dis- 
credit upon the profession as a whole, or to require the drastic pro- 
visions of the Securities Act to prevent the recurrence of these short- 
comings; and, second, that the conditions which lead to the pas- 
sage of the Act were, in large measure, the result of the issuance 
and sale to the public or securities for important projects and pur- 
poses upon which no reports whatever had been made by respon- 
sible engineers, and this notwithstanding the fact that as far back 
as September 1923 strong representations were made by prominent 
members of the profession to important houses of issue that such 
examinations were a necessary protection to investors, as well as to 
bankers. A further, and perhaps unnecessary observation, is that 
in many other cases the issues failed because of conditions en- 
tirely beyond the engineer’s knowledge or control, or the range 
of his work. 


Necessity for Fixing Liability of Engineers 


It should be borne in mind that in the drafting of the Securities 
Act no effective safeguards could be placed around the issuance of 
securities without embracing the part played by engineers, as well 
as by bankers and accountants, and the officers and directors of 
the issuing corporations. It is true that all responsible engineers 
are bound by strict rules of professional ethics. It is also a fact that 
the Code of Ethics of the Society (which must be adhered to as a 
condition of membership) exerts a greater measure of ethical con- 
trol upon the members of the Society than do the provisions of the 
Securities Act in so far as they apply to engineers. The important 
distinction is that the Securities Act provides very severe penalties 
for dereliction of duty. 

Every engineer, therefore, who in the future may undertake to 
determine any portion of the facts upon which an issue of securities 
is to be based, should realize fully the responsibilities he assumes 
under the Securities Act and the nature of the penalties to which he 
subjects himself for inaccurate, incomplete, or unwarranted state- 
ments. 


Registration Statement 


The Act provides for the filing with the Federal Trade Com- 
mission of a registration statement in connection with the issuance 
of any new securities (in excess of $100,000) to be sold in interstate 
commerce. Under the law and the regulations of the Commission, 
the registration statement must be very complete with respect to 
all of the pertinent features of the issuer’s business; and in many 
instances, particularly those in which large sums of money are 
involved, this calls for a vast amount of detailed information, in- 
cluding statements by accountants, reports by engineers and/or 
other experts. As will be seen from a study of the foregoing ab- 
stract, it is in the preparation of such reports or the furnishing of 
information of any kind upon which the security of the issue de- 
pends in any degree that the engineer, in consenting to its use in 
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connection with the registration statement, becomes subject to the 
provisions of the Act. 

The participants in the filing of a registration certificate are 
jointly and severally liable for all the statements made in so far as 
each has participated. 


Line Between Work of Accountants and Engineers 


In an examination upon which an issue of securities is to be based, 
the line of demarcation between the work which should be done by 
the engineer and that which should be done by the accountant is 
often somewhat vague. The accountant finds less difficulty in 
fixing the limits of his own work, but the range of the engineer’s 
work may go well beyond this ill-defined line to include an analysis 
of balance sheet items and a review of past earnings, as well as an 
estimate of the prospects for the future. If, on the subject of bal- 
ance sheet items and past earnings, the engineer presumes to speak 
with authority, it may be assumed that he becomes subject to all 
the liabilities attaching to an accountant. It would seem, there- 
fore, that his only safe course is to begin where the accountants 
leave off, accepting the accountant’s statements at face value and 
without responsibility for their truth, completeness, or accuracy; 
unless, because of his presumed greater familiarity with a particular 
subject, such for instance as depreciation of physical plant or 
physical valuation, he feels justified in expressing a view different 
from that of the accountant. In any such case, he should state 
clearly the reasons for his dissenting opinions and define accurately 
the limitations of his own findings. 


Liability for Untrue Statements or Omission of Material Facts 


The engineer’s report must not contain an untrue statement of a 
material fact, or omit to state a material fact necessary to make the 
statements therein not misleading. For any such untrue statement 
or omission he is liable in damages to any purchaser of the security, 
unless he can prove that, after reasonable investigation he had 
reasonable ground to believe and did believe that the statements 
were true and that there were no omissions. Should the engineer, 
as a defendant in a suit, be able to prove that any portion of the 
damages represents other than the loss in value of the security re- 
sulting from the untrue statement or omission, such portion shall 
not be recoverable. It is not necessary, however, for the purchaser 
to prove that he ever read or even saw the registration statement, 
the prospectus, or the report, or relied on the untrue statement or 
omission; except that a person who acquires a security after the 
issuer has published an earnings statement for a full 12-months’ 
period beginning after the effective date of the registration state- 
ment, cannot recover unless he relied on the untrue statement or on 
the registration statement, which reliance may be established 
without proof of the reading of the registration statement. A 
purchaser must sue either one year after he learns, or should have 
learned, of the untrue statement or omission, and within three 
years after the security was bona fide offered to the public. 

It is highly important that the engineer understand the full 
import of this provision. Under it he assumes a liability to defend 
himself throughout this three-year period in any suit that may be 
brought in which his work is involved. Further than this the 
burden of proof is placed on him to show that he performed his 
full duty as required by the Act. As unusual as it may seem, this 
latter provision is apparently at variance with the English common 
law doctrine that a man is assumed to be innocent until he is proved 
guilty. The fear that it may lead to unjustified litigation would 
not seem to be ill-founded. 

The purchaser of the security has no cause of action if he knew 
of the mistake when he bought the security. That this was the 
case may, however, be difficult to prove. 

In the matter of omissions, in any case in which the engineer has 
consented to the filing of his report, he is on equally dangerous 
ground because of the breadth of the field and the difficulty of de- 
termining the sort of omission that may result in liability. What 
may seem to the engineer to be an irrelevant or unimportant omis- 
sion may a year later appear to a court or jury to be pertinent toa 
correct valuation of the security. 


Fact Versus Opinion 


While liability apparently exists only for untrue statements or 
omission of material facts, the implications of the Act are such 
that the engineer must distinguish clearly in his reports between 
fact and opinion. He must fix the line of cleavage so accurately 
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as not to permit of a viewpoint different from his own on such a 
question. 

An estimate of prospective earnings, which is frequently the crux 
of an engineer's report, is in fact a statement of opinion. It is 
usually based on a record of past earnings from which non-recurring 
and other inapplicable items have been climinated, and thus, for 
the purpose for which it is to be used, this record, as adjusted, be- 
comes a matter of fact. But, in translating the facts of past earn- 
ings into opinions of future prospects, after giving effect to the ex- 
penditure of new money for improving the plant and equipment, 
to greater efficiency through changes in personnel, and generally 
to expected increase in output and reduction in expenses, there 
is always danger that the prospective purchaser of the security may 
fail to recognize the point where fact ends and opinion begins. It 
is the part of prudence, therefore, for the engineer to outline clearly 
the whole basis for his estimates, the manner in which they have 
been prepared, and the sources of all facts used in forming his opin- 
ions. If he is conscious of any doubts or misgivings in his own 
mind as to the reliability of his sources of information or the 
validity of his findings, he should state them. It is essential that 
he be conservative in his statements, but not at the expense of 
accuracy. 

In the matter of appraisals also the engineer should observe ex- 
treme caution. It may be necessary to distinguish between 
the value of the appraised items in a going concern and their value 
if the business is about to be wound up. Depreciation and obso- 
lescence are important items which must not be under- or over- 
stated. The uncertain question of the value of inventory that has 
become partially or wholly obsolete should have the most painstak- 
ing consideration. In all items, but especially in the case of ma- 
chinery, tools, and equipment, the nature and sources of his in- 
formation as to condition and value should be stated in his report, 
or held available for his own protection and that of his client in the 
event of a suit. It cannot be too strongly emphasized that his 
records should be complete in every detail. 


Reliance Upon Others 


As stated above, if the engineer proves that he made a reason- 
able investigation and had reasonable ground to believe and did 
believe, at the time the registration statement became effective, 
that his report contained no untrue statements and that no material 
facts were omitted, he is relieved of liability. ‘‘The standard of 
reasonableness shall be that required of a prudent man in the 
management of his own property.” 

The indefiniteness, which is perhaps necessary, of the terms 
“reasonable investigation’’ and ‘‘reasonable ground to believe’’ 
raises the question of the extent the engineer may rely upon state- 
ments of officers and employees of the company he is examining, or 
on the work of his own employees, without personal verification in 
detail. 

Since the burden of proof is on the engineer, it is highly important 
that he keep a complete record of everything he did in the course 
of his investigation, the persons he interrogated, and the informa- 
tion gained from them, the records he examined and the part played 
by each of his own employees. Needless to say his employees 
should be competent and responsible. 


Indemnity Fees 


The liabilities the engineer assumes under the Act are so heavy 
in relation to the ordinary schedule of professional fees as to sug- 
gest the advisability o requiring a guaranty of indemnity from the 
client. Not only does the engineer assume grave initial respon- 
sibility but, should the issuer of the securities become bankrupt, 
the whole burden of defending a suit would, presumably, fall upon 
the experts and correspondingly enlarge their liability. On the 
other hand, a guaranty of indemnity would be of no value should 
the guarantor become insolvent and, in any event, such a guaranty 
is difficult to obtain. Undoubtedly many houses of issue would 
decline to sponsor a security rather than assume these obligations 
in addition to those which the Act directly imposes on them. 

The situation is somewhat mitigated by a provision of the Act 
which gives the court power to require an undertaking for the pay- 
ment of the costs of any suit, including reasonable attorneys’ 
fees and, if judgment is rendered against a party to the suit, to 
assess such costs on such party if the court believes the suit or the 
defense to have been without merit. If the courts make use of this 
provision it may serve as a deterrent to blackmail suits. 
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Conclusion 


A close study of the Act leads to the conclusion that the en- 
gineer is not placed in jeopardy by the Act because of any pre- 
sumption of habits of exaggeration, looseness of statement, or 
willful misrepresentation. His tendency has been distinctly in 
the opposite direction. In the light of the provisions of the Act it 
can be said, however, that in the future the engineer cannot rely 
too much upon his reputation as an authority, but must give his 
clients and the public the full sources of his facts and the com- 
plete reasons for his opinions. 

Due to his fallibility, and to his inability to determine out of the 
great mass of data he may collect what should be set forth in his 
reports and what should be omitted, and perhaps to his own per- 
sonal equation, the engineer is now subjected to hazards in the 
practice of his profession to which he is unaccustomed, and he must 
adjust himself to the new order. 

In view of the position which these aspects of the law present 
it would appear that the fees charged by engineers must be regu- 
lated in accordance with the responsibilities they must now assume. 





Society's Oldest Member, William H. Burr, 
Dies 


AFTER A LONG and distinguished career in the practice of civil 
engineering and as an engineering teacher, William Hubert Burr, 
M. Am. Soc. C.E., died on December 13, 1934. He graduated 
from Rensselaer Polytechnic Institute in 1872 and began active 
work in his profession in that year. On June 3, 1874, he was 
elected a Junior in the Society, thus beginning an affiliation which 
lasted over sixty years. For a number of years past he has been 
at the head of the list of members in point of continuous affiliation 
with the Society. 

For eight years, 1876 to 1884, Professor Burr taught mechanics 
at his alma mater; he spent the college year 1892-1893 as a pro- 
fessor of engineering at Harvard, and in 1893 began his long oc- 
cupancy of the chair of civil engineering at Columbia University. 
In 1916, after a total of 36 years of service as a teacher of engineer- 
ing, he retired from Columbia, but until his death was professor 
emeritus there. 

During his teaching work and since retiring from it, Professor 
Burr advised many boards and commissions. In 1900 he joined 
with the late John R. Freeman, Honorary Member and Past- 
President of the Society, and with the late Rudolph Hering, M. Am. 
Soc. C.E., in a report to the Board of Water Supply of the City of 
New York, which constituted the first comprehensive study of the 
problem of obtaining an additional water supply for the city. The 
report, which is still considered a classic, formed the basis on 
which the Catskill Aqueduct system was designed and built. He 
served also on both President McKinley’s and President Roose- 
velt’s Isthmian Canal Commission; and he advised the Port of 
New York Authority on the George Washington Bridge and the 
Holland Tunnel. In 1900 he won first place in a national com- 
petition for a proposed memorial bridge over the Potomac River at 
Washington, D.C. 

With the death of Professor Burr, another teacher, Robert 
Fletcher, M. Am. Soc. C.E., Director Emeritus, Thayer School of 
Civil Engineering, Dartmouth College, becomes the ‘“‘oldest”’ 
member of the Society. His affiliation dates from November 4, 


1874. 


Membership Applications in Cwil Engineering 


Wir THis issue the list of “Applications for Admission or 
Transfer” appears in Crvi. ENGINEERING for the first time. In 
the past it has been published in Proceeprncs together with a 
brief abstract of the professional record of the person named. Thus 
the plan is not new. It is but a change in location, considered to be 
desirable by the Committee on Publications in its study of the 
problem of making the use of the list most effective. 

The change has several advantages. It leaves PROCEEDINGS 


almost exclusively a scientific journal free from extraneous matter. 
It enables the Board of Direction to study the summer lists in 
monthly instalments, which was not possible during the two sum- 
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mer months when the publication of PROCEEDINGS is suspended. 
The change advances the interval for studying applicants and 
places the abstracted records where they can receive early atten- 
tion from the members. 

A standard position in Crvit ENGINEERING has been chosen for 
‘Applications for Admission or Transfer’’—toward the rear of each 
issue immediately following ‘‘Changes in Membership Grades.” 
As the heading of the new department states, the Constitution of 
the Society requires the Board of Direction to act on all applica- 
tions either for admission or for transfer. However, the Board 
must depend to a large extent on the membership for information on 
which to base its decisions and to determine justly the eligibility of 
each candidate. Therefore the list is issued by this means to 
every member in every grade so that all available information about 
applicants can be obtained. To uphold the established high 
standards of membership it is the duty of each member to examine 
these succeeding lists to insure that no unworthy applicant is ac- 
cepted because of the absence of pertinent information. The fact 
that all correspondence concerning applicants is treated in a strictly 
confidential manner should encourage and not deter members from 
forwarding promptly to the Board any facts derogatory to the 
personal character or professional reputation of an applicant. 

Every member is encouraged to scan critically each succeeding 
Preliminary List and to send to the Board any and all] data, of 
which he may be the sole possessor, that may in any way aid in 
determining the eligibility of an applicant for membership in the 
Society. 





Translation of Lesbros’ “* Hydraulic 
Experiments Relative to the Laws of Flowing 
Water” 


THROUGH THE COURTESY of Roswell D. Trimble, M. Am. Soc. 

C.E., the Society is the recipient of a valuable translation into 
English of the old French manuscript by Lesbros ‘Hydraulic Ex- 
periments Relative to the Laws of Flowing Water.’’ This copy isa 
typewritten manuscript of 175 or more pages, representing a tre- 
mendous amount of work by Major Trimble. It is dedicated to 
the Society. The manuscript, which is a gift for filing purposes, 
will be suitably bound and desposited in the Engineering Societies 
Library. 
_ The original report, ‘‘Experiences hydrauliques sur les Lois de I’- 
Ecoulement des Eaux,’”’ was made by M. Lesbros, Colonel of 
Engineers, to the French Ministry of War on experiments relating 
to the discharge of rectangular orifices and weirs. The experi- 
ments were conducted between 1828 and 1834, but Lesbros’ report 
was not completed until some years later. The report is com- 
posed of 312 pages of text, more than 50 tables, and an atlas of 
plates relating to the apparatus used and phenomena pertaining 
to the movement of liquids. In addition to the results obtained 
for coefficients of contraction, velocity, and discharge, Lesbros’ 
report is largely devoted to his observations on the jet, phenomena 
of flow, standing waves, influence of walls and bottom of reservoir, 
summary of deductions, and a comparison of his results with those 
presented by earlier experimenters. In his translation, Major 
Trimble has included the text, tables, and plates relating to Lesbros’ 
1,665 experiments with orifices, but has omitted the sections of the 
report that relate to the 353 experiments with weirs. A brief ap- 
pendix, prepared by the translator, presents explanatory matter 
pertaining to the text and tables. 

In behalf of the Society, the Committee on Publications has 
expressed its pleasure in the gracious gift made by Major Trimble 
and its appreciation of the prodigious and painstaking labor which 
now makes Lesbros’ notable work available to the profession in 
America. The copy now on file in the Engineering Societies 
Library is one of only three that were made. There it is available 
for study, or in the case of those not able to visit the library per- 
sonally, for abstracting or copying by the Library staff, on request. 





Discussion in PROCEEDINGS 


IN ITS EARLY days when the organization of the profession was 
1 relatively simple matter, the Society as a whole met semi- 
monthly to listen to a paper read by one of its members and to hear 
technical criticisms of that paper ‘‘from the floor.’’ This personal 


Civit ENGINEERING for January 1935 53 


contact between members of the same profession is possible in these 
days only by dividing the meetings into sessions, under the auspices 
of the 10 Technical Divisions, through the 57 Local Sections, or 
through the 109 Student Chapters scattered throughout the United 
States. 

The old order still is in force, nevertheless, in the form of the 
papers in PROCEEDINGS (later collated and bound as TRANSaAc- 
TIONS). Each month two or more technical papers of some ac- 
knowledged weight are ‘‘read’’ into the record, and in succeeding 
months the profession appraises these papers ‘‘from the floor.’ 
The only difference is that now such papers have a potential “‘audi- 
ence”’ of 13,000 members or more, and a “‘floor’’ stretching over an 
area of a round million square miles. 

Actually the responsibility of members to submit papers and to 
take part in the technical discussion of them, has increased rather 
than diminished. Young or old, professionally eminent or obscure, 
every member has both the privilege and the duty of expressing his 
opinion on technical advances in his profession. In order that 
aniple time may be granted every person to prepare a careful ap- 
praisal of papers in PROCEEDINGS, the closing date for discussion is 
established four months from the date of publishing the original 
paper. When more time than this is needed, a prospective dis- 
cusser should notify the Society and almost always the closing date 
can be extended. On certain papers the discussion period has been 
as long as 12 months or more, but in order that the subject may be 
concisely treated, it is desirable that the author’s closure, which 
sums up or comments on discussions, be written within a reasonable 
interval after the presentation of the paper. 





Improving Professional Relations 


A COMMITTEE of the Metropolitan (New York) Section of the 
Society has urged the appointment of licensed professional engi- 
neers to all administrative and supervisory positions concerned with 
the engineering work of the Temporary Emergency Relief Adminis- 
tration (TERA) in New York, N.Y. In this connection it has been 
successful in securing the cooperation of the Director of the Public 
Works Division of TERA work in New York, who is enforcing 
such a provision. 

However, an anomalous situation exists in the schedule of engi- 
neering salaries. Although men in the skilled trade classifications 
receive a higher hourly or per diem rate, they are limited to $15 
per week; whereas professional engineers supposedly receive a 
minimum of $27 per week. The advantage of a greater weekly 
wage for engineers apparently must be balanced against the dis- 
advantage of a lower hourly rate. It is a nice question as to 
whether, under a system which is avowedly on a subsistence wage 
basis, more per hour should be sought, or whether a larger weekly 
wage even with longer hours is the better. The traditions of the 
profession seem to favor the latter. 

As the result of the efforts of the same committee, the Mayor of 
New York has instructed all his department heads to employ no 
emergency relief workers to replace or displace regular city em- 
ployees or to do any work belonging to the normal functions of 
the city government. This is in accordance with principles estab- 
lished by FERA officials at Washington. In the past, emergency 
relief workers have been used on the engineering design and con- 
struction of those municipal improvements that are being carried 
out with funds from the Federal Government. This procedure has 
been employed instead of utilizing qualified men already in the 
preferred Civil Service lists of the city. The practice is by no 
means confined to New York. Active efforts against the abuses to 
which Civil Service and its merit system have been subjected 
should be energetically undertaken throughout the country. 

A Metropolitan Regional Committee on Engineers’ Employment 
and Salaries, made up of representatives of 21 interested organiza- 
tions affiliated at the instance of the Metropolitan Section of the 
Society, has drafted and presented a recommended classification 
of engineering positions and salaries in the region. This classifica- 
tion is based solely on the duties performed, and the salary ranges 
are predicated on the salary surveys made by both the Society and 
the regional committee. The Metropolitan Section has adopted 
the committee’s report in which is stated, “Salaries below the 
range specified in the foregoing schedule for any classification shall 
be regarded as inadequate and sub-standard.”’ 
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Relief for Unemployed Engineers in New York Continues 


A Résumé of Three Years of Work by the Professional Engineers’ Committee on Unemploy- 
ment and a Report on Activities Since October 1933 


By Avtrrep H. Meyer 
Executive Secretary, ProressionaL Encrngeers ComMitTree ON UNEMPLOYMENT 


IT N October 1931, the local sections of the four Founder Societies 
in the metropolitan area of New York saw the necessity of pro- 
viding special assistance to the unemployed engineers in the dis- 
trict, and formed an active committee to organize and administer 
relief. Since that time the commitiee has provided upward of 
5,500 jobs; has raised and disbursed to needy cases over $185,000 
contributed by members of the participating societies; and has 
supplied clothing, medication, fuel, food, and home and personal 
relief to more than 1,500 urgent cases. The money value of the 
employment found by the committee for those it has registered 


Organized in October 1931 by the metropolitan sections of the 
four Founder engineering societies because it was the general opin- 
ion that the regularly constituted relief agencies did not amply 
provide assistance for the engineer, the Professional Engineers, 
Committee on Unemployment, locally known as the P.E.C.U., has 
carried on to the present, assisting not only the members of the 
engineering societies but all who could qualify as engineers. The 
work of the committee has been divided into logical subdivisions, 
and a brief account of each will be given. 


cc 


REGISTRATIONS 


The division on registrations has been particularly busy during 
the present year, partly because the work of the committee has 
become better known and partly because the Civil Works Ad- 
ministration (CWA) designated the P.E.C.U. as the official regis- 
tration agency for all engineers. However, after the termination 
of the CWA on May 1, 1934, the registrations dropped to an aver- 
age of approximately 100 per week, and as of October 1, 1934, 
they average 26 weekly. An analysis of the figures in Table I 
shows that the number of registrations for the last year exceeds that 
for any previous year in the existence of the committee. It is not 
believed, however, that this is because there is a greater number of 
unemployed, but because of the two conditions already stated. 
This is shown in the overwhelming increase in the numbers of non- 
members, while the registrations of members have decreased. 
All the registrations given in the tables here shown are new ones, 
because those who had registered in any previous year were not 
required to re-register. 





Taste [, ToTat REGISTRATIONS 
Ocr. Oct. Oct. 
1931 1932 1933 Granp % Tora 
Society Memesrsair To To To TOTAL Rrors- 
Serr. Serr. Serr. TRATION 
1932 1933 1934 BY 
Inct. Inct. Incr. Socretizs 
American Society of Civil 
Pr ae 240 340 291 871 9.4 
American Society of Mechani- 
cal Engineers ...... 357 516 309 1 182 12.8 
American Institute of Elec 
trical Emgimeers ..... 112 259 154 625 6.8 
American Institute of Mining 
and Metallurgical Engi- 
en ae ‘ 35 49 22 106 1.1 
Naval Architects. .... . re 10 4 l4 0.2 
Former members. jy tt ee 112 106 218 2.4 
Non-members ‘ 1,349 1,729 3,131 6,209 67.3 
Western Society of Engineers 4 see rT 4 e* 
Tell seeosneses 2.197 3.015 4,017 9,229 100.0 


Among those who register daily, there are many high-grade 
men who are registering for the first time. In conversation it 
frequently develops that they. have had full knowledge of the 
possibilities of help from the P.E.C.U. but that they have tried to 
“make their own way,” and being at or near the end of their re- 
sources they are at last obliged to ask the committee to assist them. 


approaches $4,750,000. Best of all, it has replaced that helpless, 
hopeless feeling in many a competent engineer’s breast—when he 
found himself out of work through no fault of his own and unab'e 
to supply his family with the bare necessities of existence—with a 
renewed interest in life and has raised his courage to face the fu- 
ture with assurance. The record of the cold facts in the report 
here presented does not tell half the story of either the dire need 
found or the appreciation of the economically harassed engineers 
in the New York metropolitan area who have received the help of 
the Professional Engineers’ Committee on Unemployment. 


RECORD OF PLACEMENTS 


It is interesting to note that the total number of placements 
made by the P.E.C.U. in the three years of its existence is approxi- 
mately 65 per cent of the total number registered during the same 
period. This of course includes both temporary and permanent 
placements, and some of the temporary placements have resulted 
in replacements. Actually, many more were placed during the 
first 8 months of the 1933-1934 fiscal year than registered. This 
was again due to the activities of the CWA. Approximately 2,800 
men were engaged on this work, and permitted the P.E.C.U. to ab- 
sorb by placement many of those it was unable to provide for during 
1932 and 1933. 

The closest cooperation between the P.E.C.U. and the Engi- 
neering Societies Employment Service has existed, and of the 
number of placements reported in Table II, the Employment Ser- 
vice has been responsible for approximately 250 men given perma- 
nent engineering work. 





TaBiLe II. RELATION oF TOTAL REGISTRATION TO TOTAL 
PLACEMENTS 
PLace- 
MENTS 
PLacs- as % 
Ocr. Ocr, Oct. GRAND MBNTS or 
1931 1932 1933 Tora as % Reors- 
Society To To To or TRATION 
Serr. Sepr. Serr. Torat Oct. 1933 to 
1932, 1933, 1934, Reors- Serr. 1934 
Inct. IncL, INCL. TERED INCL. 
American Society of 

Civil Engineers . 204 149 324 677 77.7 111.0 
American Society of 

Mechanical Engi- 

Shcsces eo WT 228 318 823 69.6 103.0 
American Institute 

of Electrical En- 

GUMS 6 oc os 173 113 142 428 68.5 92.0 
American Institute 

of Mining and 

Metallurgical En- 

GND « + 8 + 8 33 23 24 80 75.5 109.0 
Naval Architects. . oe 4 a 8 57.1 100.0 
Former members. . ee 36 99 135 61.9 93.0 
Non-members... 648 525 2,183 3,356 54.0 69.0 
Western Society of 

Engineers. ... + en ga 4 100.0 

Tat 6 te 8 1,339 1,078 3,094 5,511 


RAISING AND DISBURSING FUNDS 


All the work of the P.E.C.U. has been made possible by volun- 
tary contributions of the members of the societies and their friends. 
Every dollar that has been collected for this work has gone for 
relief. As shown in Tables III, IV, and V, it has been more diffi- 
cult to obtain funds each year, but fortunately, by careful alloca- 
tion of moneys during the first and second years of operation, it has 
been possible to carry on. Of the $109,803.00 collected during 
1931-1932, $24,869.39 remained at the end of the year and was 
made available to the new executive committee. At the end of 
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1932-1933, $15,861.35 was available, which made it possible for the 
1ew committee to carry on. 


TaBie III. NumpBer or CONTRIBUTORS 
Ocr. 1, Ocr.1, Ocr. 1, 


1931, To 1932, ro 1933, ro PERCENTAGE OF 





Society Sepr. Serr. Sept. TotTaL 
30, 1932, 30, 1933, 28, 1934, CONTRIBUTORS 
INncL. Inct. Inner. oan om am 
(1) (2) (3) (1) (2) (3) 


American Society of 
Civil Engineers . . 787 362 149 22.6 20.9 20.7 
American Society of 
Mechanical Engi- 


eum. «+ ase s 1,115 482 190 31.8 27.9 26.5 
American Institute of 
Electrical Engineers 1,134 649 282 32.4 37.7 39.3 


American Institute of 
Mining and Metal- 





lurgical Engineers . 265 134 86 7.6 7.8 12.0 
Non-members... . 202 97 ll 5.7 5.7 1.5 
Total . 2. eee 3,503 1,724 718 100.0 100.0 100.0 


Taste IV. Tortrar CONTRIBUTIONS BY YEARS 
Ocr. 1, 1931, Ocr. 1, 1932, Ocr. 1, 1933, 





Socrety To Serr. 30, to Serr. 30, To Serr. 28, 
1932, Inct. 1933, IncL. 1934, Incr. 
(1) (2) (3) 
American Society of Civil 
Business . 2 & é.0\0 $ 34,577.38 $17,726.27 $ 6,780.41 
American Society of Me- 
chanical Engineers 25,312.60 12,229.46 7,005.15 
American Institute of Elec- 
trical Engineers . 22,522.62 14,230.66 5,948.25 
American Institute of Min- 
ing and Metallurgical En- 
eee. . 2 0ae 0 438 12,222.47 6,008.38 3,308.00 
Non-members ...... 15,168.53 2,703 .47 212.67 
Tee 6 i ie See a $109,803.60 $52,898.24 $23,254.48 


TABLE V. AVERAGE AMOUNT PER CONTRIBUTOR 
Ocr. 1, 1931, Ocr. 1, 1932, Ocr. 1, 1933, 
Soctrrty ro Serr. 30, to Serr. 30, to Serr. 28, 
1932, Inc. 1933, Incr. 1934, Inc. 
(1) (2) (3) 
American Society of Civil Engi- 











SOND «6 44 wo. 8 Gedo &: 8 $43.90 $49.14 $45.51 
American Society of _Mechanical 

Rees os 2 2 oe 6S 2 22.67 25.37 36.86 
American Institute of Electrical 

Eugenes 4 cs 0 koe cle « 19.84 22.16 21.09 
American Institute of Mining and 

Metallurgical Engineers ... 46.12 44.82 38.47 
Non-members ......... 75.09 27.94 19.33 

ee > wien ty $30.63 $32.39 


In these tables it is rather striking to note the tremendous drop in 
contributions received during the three years of operation, but it is 
also surprising to note that this drop has been entirely due to the 
number of contributors rather than the amount per contributor. 
The total amount per contributor has been practically the same. 
The accompanying tables showing the relation of the registrations, 
placements, and funds available, present a vivid picture of the 
great amount of work done by the committee with the compara- 
tively small funds at its command. 

In addition to the funds raised, as shown in Table IV, the 
Placement Division of the P.E.C.U. has been fortunate in finding 
employment for registrants with the various relief projects; that is, 
the different New York City committees and bureaus, county or- 
ganizations in New York State as well as in New Jersey, and the 
more recent groups of the Civil Works Administration (Federal) 
and the temporary Emergency Relief Administration (State). 

The amount of relief in dollar value may be shown in the follow- 
ing manner: 


Wages paid to P.E.C.U. registrants by other relief organiza- 


tiene Gee ee wos se 6 ke a 6 wee ba be $2,729,737.00 
Wages paid to P.E.C.U. registrants in temporary and perma- 

nent, GE o s&s eo 6 ee ee 8 6 ee 1,904,099. 28 
Wages paid on made work from P.E.C.U. funds. . ..... 83,635.72 

GeanG GBs. o 0 a 4 6 6 6 6 6s 8 ow eee 8 $4.717,472.00 
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A financial statement for the period from October 1, 1933, to 
September 28, 1934, is given in Table VI. 


TaBLe VI. FINANCIAL STATEMENT FOR 1933-1934 As oF 
SEPTEMBER 28, 1934 


The actual receipts and disbursements for this year are as follows: 


RECBEIPTs: 
Balance on hand October 11,1933. ...... $15,861.35 
Cash received (including repaid loans) 


EE we Eke. os ew & DR ee &® 00. 6 wT ee $39,891. 33 


EXPENDITURES: 


a a $25, 
Pe ed yh cone eee © ek 2, 
a a ae eee 3 


eee 664s SS 48s 6 08. * * © Be Bee, 0 31,667.75 





ee Os I GD i ais c. che 6 oe % 04 6 $ 8,223.58 


Drrect LoANs MApE WHERE NECESSARY 


From the beginning, the P.E.C.U. has assisted engineers in the 
form of loans. These have been made in accordance with need as 
shown by thorough investigation, and have been used where acute 
destitution has existed and placement could not be made im- 
mediately—for such purposes as to pay rent, to prevent evictions, 
and to delay the shutting off of gas and electric service. These 
loans are divided into two classes: (1) major, and (2) minor, or 
emergency. Under the first, after investigation, the recipient is 
required to sign a non-interest-bearing note, promising to repay 
the loan when possible. 

Up to September 28, 1934, the total major loans amounted to 
$15,034.50, in which 259 society members and 121 non-members 
shared. To date 58 men have repaid $1,190.50, representing full 
or partial payments. 

In addition, minor or emergency loans have been made in cases 
where an individual needed immediate assistance. These loans 
were in amounts of $3 maximum for non-members and $5 for 
members. No investigation was made and the signing of a note 
was not required. The total amount of emergency loans to date is 
$4,550, representing 155 loans to society members and 207 to non- 
members. Repayments made by 12 men total $136. 


SocraL SERVICE RENDERED 


The Division of Social Service is charged with the human side of 
relief including clothing, medication, hospitalization, and supplying 
of coal, food, home and personal relief. Mrs. E. L. Dolbear as 
director of this division, has been an indefatigable worker, as re- 
sults have shown. During the three-year period, October 1, 1931, 
to October 1, 1934, 1,977 cases have been submitted to this com- 
mittee for investigation and approval for relief. Of these cases, 
1,563 were aided. For various valid reasons, the remainder re- 
ceived no aid. In many of the unaided cases the need was work, 
and this was promptly supplied in many cases through the Place- 
ment Division. 

Supplies of food were originally obtained through the Red Cross, 
but when that source of supply was terminated, the P.E.C.U, 
appropriated $2,500 for food. Of this amount, $2,072.25 has been 
expended in relief to 341 families, benefitting 956 persons. The 
food supplied has been of good quality and of a balanced nature. 
In addition to the usual amount of such staples as flour and 
bread, fresh vegetables and fruits were supplied. Through the 
generosity of William Heyman, Assoc. M. Am. Soc. C.E., of the 
General Committee, shoes were furnished to approximately 314 
children under 13 years of age, some children receiving, as necessity 
demanded, more than one pair. 

A great deal of clothing has been distributed at the shop main- 
tained at 487 Sixth Avenue, New York City, rent free, by courtesy 
of the Rhinelander Real Estate Corporation, through its manager, 
George A. Sherron, M. Am. Soc. C.E. In addition, much new 
clothing has been furnished; for example, 16 baby layettes and 
women’s apparel of all kinds. Recent contracts were made with 
the New York City Department of Welfare, and through it bona 
fide relief cases have received immediate attention aud definite 
help. 
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Medical cases have numbered 127 and have been of a most varied 
nature: maternity cases, operations both major and minor, and 
state relief for mental defectives. Dental aid has been extended to 
88 persons, and 72 cases have received treatment for eye trouble 
and various diseases. 

In the miscellaneous aid that has been given are included the 
sending of a family to the parental home in Norway; the returning 
of men and families to their homes in other parts of the United 
States; and the obtaining of mothers’ pensions. 


Vote on Amendment to Code of Ethics 


New York, N.Y. 
December 14, 1934 
To the Secretary 
American Society of Civil Engineers: 


The Tellers appointed to canvass the Ballot for Amendment to 
the Code of Ethics report as follows: 


Total number of ballots received 4,243 
Deduct: 
Ballots from members in arrears of dues. 
Ballots without signature anes 15 
Ballots with illegible signature . meee l 
Ballots from members who have died since 
voting 
Total ballots not canvassed. 


Ballots canvassed 
Deduct: 
Void ballots ; , cee 11 
Blank ballots or ee” eee 7 
Total ballots not counted Pf ? Pare ce ae, a Ee 18 


Votes counted 3,855 


“Shall the Code of Ethics be amended by the addition of the 
following paragraph: 


“7. To use the advantages of a salaried position to compete un- 
fairly with other engineers.’ ”’ 


Yes 3,152 
No 703 
Total vote . 3,855 


Respectfully submitted, 
J. J. Hennesique, Chairman 


H. J. Krueger Robert C. Dennett 


Jacob Feld Stewart I. Sherman 
Louis E. Robbe William R. Wolff 
Arthur B. Miller T. F. McQuade 

Sol Pincus E. M. Dwyer 





Choosing the Paper for Ciwil Engineering 
Volume 5, 1935 


Durinc 1934 about 45 tons of paper went into the issues of 
Civ. ENGINEERING, an amount costing in the neighborhood of 
five thousand dollars. Although this is not the major factor in 
the publication cost, it may be of interest to explain the steps 
taken in the selection of this essential item. To the unobserving 
eye no change may be apparent, but only a cursory comparison 
of this number with that of December 1934 will reveal a change for 
the better in the text paper. 

It is to be noted that in Crvm ENGINEERING there is a generous 
use of halftones, the medium used for the reproduction of photo- 
graphs, as distinguished from line cuts, used to reproduce drawings. 
This fact determines the kind of paper needed, since the clear 
and effective printing of halftones calls for a smoother surface 
than the reproduction of line drawings. The best paper for half- 
tones is a smooth-surfaced, “coated” stock similar to that which 
forms the cover of this number. On such a paper it is possible to 
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use a halftone screen having 150 “‘lines,”’ that is, rows of fine dots, 
to the linear inch. In fact, this is the screen that has been adopted 
for the cover illustrations. It enables the engraver to retain all the 
fine detail in a good photograph and in some cases actually to im- 
prove it by re-etching the high lights and burnishing the dark 
areas. Since for the text of Crvi. ENGINEERING such a stock is 
prohibitive in cost, its use is confined to the cover. 

Fortunately, progressive paper manufacturers have studied and 
analyzed the qualities needed for the better reproduction of half- 
tone illustrations in order to secure these results in a less expensive 
paper. In their “sized and super-calendered” paper they have de- 
veloped a new “‘filler’’ to be incorporated in the paper pulp, to im- 
prove the surface. In addition this paper is super-calendered, that 
is, the drying paper during its manufacture is passed through a 
series of alternating hot steel and compressed paper rolls, those 
of each pair rotating at slightly different speeds so that a decided 
gloss, or ironed effect, is imparted to the surface. Such a surface 
lends itself to the use of a screen as fine as 133 lines per inch, and it 
is this general type of stock that has been used for the text of 
Crv1_ ENGINEERING 

The new 1935 paper is also of the super-calendered type but of 
somewhat better quality than that previously used. Halftones 
printed on it will more nearly approach the fine results obtained on 
a coated stock. For selection of the paper to be used in 1935, ten 
of the leading paper companies submitted 67 different samples. 
Among these were samples of coated, super-calendered, and 
English finish, in various grades ranging from “‘A”’ to “E.” 

An English finish paper is one that is passed through pairs of hot 
steel rolls in its manufacture, and to the surface of which no gloss or 
ironed effect is imparted, because the rolls of each pair rotate at 
about the same speed. Because of its increased bulk, an English 
finish paper weighing 50 lb per ream of standard sheets gives an 
opacity equal to a sized and super-calendered paper weighing 55 
Ib perream. Therefore the English finish paper has an advantage 
in price due to its lighter weight and to its slightly lower cost per 
pound. However, its somewhat rougher surface does not lend 
itself so satisfactorily to halftone reproduction. In its favor then 
are its softer, textbook surface, which is purportedly easier on the 
eye, and its lighter weight, implying also a saving in mailing costs. 
These were the advantages that had to be overbalanced in case 
another type of paper was selected. 

Specifications adopted for the text paper set as a standard for 
Crvi. ENGINEERING considered the following characteristics: 
its substance, that is, the percentage of wood pulp, sulfite, soda, and 
old paper contained; its final thickness; its weight; its resistance 
to rupture and tearing; its elongation; its folding endurance; and 
its sizing, loading, ash, and opacity. According to these considera- 
tions, the required paper fell in the “B” grade, and the samples 
judged were generally of this grade, although papers in the “A” 
and ‘‘C”’ grades were not entirely disregarded. Judging the eligible 
papers from the standpoint of surface, opacity, color, and texture— 
the code price being fixed for all papers in the same grade—all but 
12 of the samples submitted were eliminated. These 12 samples, 
7 of them being sized and super-calendered and 5 English finish, 
were put in with the regular run of the November issue of Crvm 
ENGINEERING and the printing qualities of each paper were then 
compared. 

On careful study of these results, it was found that to use an 
English finish paper would require a change from a 133-line half- 
tone screen to a 120-line. Some detail in the reproduction of half- 
tones would then be los: and a lowering in the standard which 
Crvrt ENGINEERING has set in the past four years would result. 
For this reason further consideration of the English finish papers 
was abandoned in favor of the super-calendered papers. In the 
final analysis it was very difficult to choose from the seven printed 
samples of this type. The surface and opacity were found to be 
excellent in all of them and it was on the basis of color alone that 
the stock finally selected was chosen from a group of very fine 
papers. 

It is then the color, or the increased whiteness, of the paper that 
will be most noticeable to the average reader when this January 
1935 number is compared with the December 1934 number. 
Even the layman will note that the halftones are sharper and that 
the high lights are much brighter. Although the code regulations 
have imposed a slight increase in cost, this is more than offset by 
the better quality of the paper. It is thus that Crvm ENGINEER- 
ING has started its fifth full year by appreciably raising the high 
standard already set. 
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Preview of Proceedings 





The January issue of PROCEEDINGS will contain several interesting 
urticles on as many different subjects. The three papers definitely 
scheduled for this number deal, respectively, with the elastic properties 
of riveted connections, stresses in thick arches of dams, and the field 
verification of hydraulic laboratory tests. 


ELASTIC PROPERTIES OF RIVETED CONNECTIONS 


IN A PAPER on “Elastic Properties of Riveted Connections,” 
J. Charles Rathbun, M. Am. Soc. C.E., calls attention to the in- 
consistency of current assumptions in the design of steel frame 
buildings. For example, he points out that ordinarily the re- 
straining effect of end connections is neglected, although in other 
problems of stress analysis in steel frames it is customary to treat 
the connections as being completely fixed or rigid. Designers 
have realized, of course, that end connections do provide some 
degree of restraint. However, they have had no means of knowing 
exactly how much allowance to make for it in a given case and, 
consequently, could not take advantage of any saving resulting 
from the resistance due to bending created by the connection. 
With this fact in mind, Professor Rathbun presents the results of 
tests to determine the degree of restraint required as well as a 
theoretical discussion with examples to demonstrate how the re- 
sults of these tests may be utilized in current analytical design 
methods. Eighteen full-sized connections were tested. 

In addition to indicating certain economies in design that can 
safely be effected, this paper also gives the engineer a more com- 
plete understanding of the action of standard beam connections 
and opens for consideration several problems. Approximately 
one-half of the paper is composed of photographs demonstrating 
the typical failures of various kinds of connections. These will 
be found interesting and instructive in interpreting the conclu- 
sions advanced by the author. 

The paper is in two parts, of which the first is confined to a dis- 
cussion of the elastic properties of the eighteen connections and to 
descriptions of laboratory tests on these specimens. The tests 
were divided into three groups or series: those with standard slip- 
angle connection; those with seat-angle connections; and finally 
a series of shallow wind-braced connections. The tests showed 
that the connections in the first series can be deformed through 
angles considerably greater than those ordinarily found without 
affecting their capacity to resist shear. One illustration shows a 
standard connection for an 8-in. I-beam which was used to demon- 
strate the effect of a double row of rivets in stiffening a connection. 
The effect of a second row of rivets in a standard connection for an 
18-in. I-beam in this group is shown in a second illustration. A 
typical testing machine set up for the beams of the first series is also 
shown. Connections classed in the second 
group possess the same property in a smaller 
degree, but these also are capable of deforma- 
tion within the working range. In the first 


two groups, deformations were due primarily to 
yielding in the angles rather than in the rivets 
or in the main members. 


The connections in 


Typical Failure of Connection in Series A 





Laboratory Set-Up for Testing Beams 
DETERMINING ELASTIC PROPERTIES OF RIVETED CONNECTIONS 


/ 


the third group were comparatively rigid and were designed so 
that the manner of their failure could be controlled. 

In the second part of his paper, Professor Rathbun demonstrates 
the methods of analyzing structural frames when consideration is 
given to the elastic properties of the connections. The possible 
saving resulting from utilizing the resistance of the connections in 
designing a simple beam is indicated. 

The structural steel for these tests was furnished by the Mc- 
Clintic-Marshall Company, who fabricated the specimens. The 
tests were conducted in the Materials Testing Laboratory of the 
School of Technology, College of the City of New York, in co 
operation with the American Institute of Steel Construction. 


STRESSES IN THICK ARCHES OF DAMS 


AN IMPORTANT point in the evolution of modern design theory in 
the field of arch dams is recognized in a paper by B. A. Smith, in 
Volume 83 of TRANSACTIONS, and in a paper by the late Fred A 
Noetzli, M. Am. Soc. C.E., in Volume 84 of TRANSACTIONS. The 
late William Cain, M. Am. Soc. C.E., introduced his ideas on the 
subject in a paper published in Volume 85 of TRANSACTIONS, which 
has been a beacon in the field to all subsequent investigators of the 
subject. In 1928, the Society published a paper by Frederick H. 
Fowler, M. Am. Soc. C.E., which appears in Volume 92 of TRANs- 
ACTIONS and is entitled ‘‘A Graphic Method for Determining the 
Stresses in Circular Arches Under Normal Loads by the Cain 
Formula.” 

This latter article is the acknowledged inspiration of a forthcom- 
ing paper for PROCEEDINGS by Philip Cravitz, Jun. Am. Soc. C.E., 
entitled “‘Stresses in Thick Arches of Dams.”’ This paper deals 
with another graphical solution of stresses in a circular arch under 
the influence of normal loads, its distinguishing feature being the 
inclusion of effects of yielding abutment. Furthermore, a finite 
value for Poisson’s ratio is used rather than the infinite value pre- 
viously assumed for simplification. The paper also includes an 
examination into the quantitative effect of variations in assumed 
values of the modulus of elasticity of rock and in Poisson’s ratio. 
The curves presented in the paper are intended to demonstrate 
their use. 


HYDRAULIC LABORATORY RESULTS AND THEIR 
VERIFICATION IN NATURE 


AT THE time of the 1934 Annual Meeting of the Society a par- 
ticularly interesting and valuable paper on ‘‘Hydraulic Laboratory 
Results and Their Verification in Nature’’ was presented before the 
Waterways Division by Herbert D. Vogel, Assoc. M. Am. Soc. C.E. 
The scope of the paper is neatly defined in the broad question which 
opens the introduction, ‘‘What reliance can be placed by field engi- 
neers on the solution of river problems from model studies and what 
proof is there of the statement that a river will react to treatment 
the same as its miniature in a laboratory?’’ The answer is that the 
results of modern laboratory analysis of such problems are provid- 
ing checks for practical field application every 
day. In this brief paper, the author has pre- 
sented interesting descriptions of laboratory 
models and “case histories’ of the actual 
behavior of structures in nature, as com- 
pared with that predicted from observations 
on the models themselves. 





Failure in an 18-In. I-Beam Connection 
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American Engineering Council News 


In Wasninoton, D.C., January 10-12, the American Engineer- 
ing Council is to hold its annual meeting. It is important that 
organized engineers make themselves heard at this time, before 
the reconvening of Congress, when the 1935 program is being out- 
lined. Some pertinent questions need answers. What part will 
engineers play as executives, planners, technical workers, and 
builders under the Government? What can they offer in the way 
of constructive criticism? What are the new responsibilities of 
engineers to the public? 

The first day of the meeting, Thursday, January 10, is to be 
devoted to committee meetings of the Council and to conferences 
of the secretaries of the member societies. On Friday a group of 
officials of the major Federal units have been invited to appear 
before the Assembly of the Council for a frank discussion of their 
objectives, and the attitude of the Government toward engineering 
developments. These discussions will continue on Saturday, and 
the Council will undertake to develop continuing programs of 
activity. All sessions are to be held in the Pan-American Room of 
the Mayflower Hotel, starting at 10:00 a.m., January 10. 


SurvVEY OF ENGINEERING PROFESSION 


The Labor Department’s survey of the engineering profession is 
rapidly taking form. Questionnaires are to be sent out as soon 
as mailing lists are complete. In this connection, the secretaries of 
technical societies are urged to send in lists of their members at 
once—the names and addresses on 3 by 5-in. cards—to the Secre- 
tary of the American Society of Civil Engineers, 33 West 39th 
Street. New York, N.Y., who is preparing the master mailing list. 
It is naturally desired to complete and close this list at the earliest 
possible date. 

“Checking up on the status of engineers is one of the steps toward 
a better understanding of the problems surrounding the pro- 
fessional and white-collar worker in general,"’ said Dr. Isador Lubin, 
of the Bureau of Labor Statistics, under whose direction the 
survey is being made. “If anyone can make immediate and 
practical use of statistics, it ought to be the engineers. So we are 
seeking to provide some of the basic figures to this group . . . in 
order that they may analyze their problem without guesswork as to 
the actual trends and conditions.” 

A directory of 236 engineering societies—national, state, and 
local—has been compiled through questionnaires under the 
auspices of the American Engineering Council, the Engineering 
Foundation, and the Engineers’ Council for Professional Develop- 
ment. The booklet, to be issued early in the year, includes names 
of officers, type and number of members, publications, dates of 
annual meetings, and other pertinent data. Copies may be 
ordered from the American Engineering Council, 744 Jackson 
Place, Washington, D.C., at cost, 50 cents each. Payment should 
be made in advance to save billing costs. 





Appointments of Society Representatives 


A. E. Wrinstow, Assoc. M. Am. Soc. C.E., represented the Society 
at the induction into office of Porter Hartwell Adams as presi- 
dent of Norwich University on October 22. 


Georce E. Beccs and LANGDON Pearse, Members. Am. Soc. 
C.E., have accepted appointments as Society representatives on 
the Board of the Engineering Foundation. 


J. J. Yates, M. Am. Soc. C.E., will serve as a Society representa- 
tive on the Board of the Engineering Societies Library. 





News of Local Sections 





CENTRAL ILLINOIS SECTION 


On November 2 the Central Illinois Section held a meeting at 
Urbana, Ill. The guest speaker was J. L. Savage, chief designing 
engineer of the U. S. Bureau of Reclamation, who spoke on the 
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technical features of the various dams throughout the country 
that are being constructed by the Bureau of Reclamation. 
About 47 members and guests were present, and an informal dis- 
cussion foilowed the lecture. 


CINCINNATI SECTION 


On December 3 the Cincinnati Section held a meeting at the 
Engineers Club. At the conclusion of the business session, 
George E. Shafer, engineer of tests for the Armco Culvert Manu- 
facturers Association, addressed the gathering. His talk on the 
technical development, and use, of heavy gage corrugated plates 
in the construction of small bridges was well illustrated and 
proved highly interesting. About 30 members and visitors were 
present. 


CLEVELAND SECTION 


The October meeting of the Cleveland Section was held on 
October 5 at the Cleveland Chamber of Commerce, with 48 in 
attendance. Among the speakers were J. S. Gena, assistant chief 
engineer for the Muskingum Valley Watershed and Conservancy 
District in Ohio, and Prof. George E. Barnes, in charge of the 
spillway design of the 14 dams in the district. When the meeting 
adjourned, the members were conducted through the labora- 
tories of the Case School of Applied Science to see some tests on 
model dams. At a meeting of the Section held on December 4 
the following officers were elected: James H. Herron, president; 
Charles H. Splitstone, vice-president; and Arthur Blaser, secre- 
tary-treasurer. 


GEorGIA SECTION 


On November 5 the Georgia Section held a large and success- 
ful meeting. The speaker of the occasion was Sherman M. 
Woodward, consulting engineer for the Tennessee Valley Au- 
thority, who talked on various aspects of the construction of 
Norris Dam and exhibited 30 interesting slides in connection 
with that work. There were 101 members and guests present 
at dinner, and about 115 at the lecture. Many were turned away 
at the door because of lack of seating facilities. 


ILLINOIS SECTION 


A number of interesting luncheon meetings were enjoyed by 
the Illinois Section during the fall. Some of the topics discussed 
at these gatherings were ‘““Development of Chicago Sanitary 
District Projects,’’ by Joshua D’Esposito; ‘“‘Currency Stabiliza- 
tion,’’ by James W. Bell, of Northwestern University; ‘Federal 
Emergency Housing Corporation,” by Horatio B. Hackett; 
“Registration of Civil Engineers,’’ by H. E. Babbitt; and ‘‘Eco- 
nomic Planning,’’ by Ralph Heilman, of Northwestern University. 


IowA SECTION 


The sixteenth annual meeting of the Iowa Section was held in 
Des Moines on November 15. The speaker at the afternoon 
session was Q. C. Ayres, of Iowa State College, who discussed 
the subject, “‘Engineering Phases of Soil Conservation.”” Then 
A. H. Fuller outlined the latest developments in the Engineers’ 
Council for Professional Development. At the evening session 
A. H. Wieters, chief of the Division of Sanitary Engineering of 
the Iowa State Department of Health, gave an address on 
“Stream Pollution in Iowa and Attendant Sanitary Problems.” 
The following officers were elected for the coming year: C. C. 
Williams, president; R. A. Caughey, vice-president; and R. B. 
Kittredge, secretary-treasurer. 


PHILADELPHIA SECTION 


An unusual meeting of the Philadelphia Section was held on 
November 19 at the Engineering Building of the University of 
Pennsylvania. Dinner was served in Houston Hall to 78 mem- 
bers and guests, while 136 came in for the meeting later. After 
dinner the members were divided into four groups for a tour of 
the laboratories. Among the speakers were Francis P. Witmer, 
director of the department of Civil Engineering; H. C. Berry, 
Professor of Materials of Construction at the university; and 
A. C. Bates, of the Department of Mechanical Engineering. 
The members took advantage of the invitation to ask questions, 
and the evening proved to be both interesting and instructive. 
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Engineering Events in Brief 
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['HROUGH the cooperation of the officers 

of the Los Angeles Section of the Society a 

iotable group of four articles on the con- 
struction of the Colorado River Aqueduct 
yy the Metropolitan Water District of 
Southern California is in prospect for the 
February issue. This $220,000,000 proj- 
ect is progressing rapidly all along the 
route from the Parker Diversion Dam on 
the Colorado River, through the tunnels 
under the peaks of the San Jacinto Moun- 
tains, to the terminal distribution tunnels 
along the foothills of the Sierra Madres. 
[> subject is to be treated from the stand- 
point of financing, design, and construc- 
tion, both by force account and by con- 
tract. The authors are F. E. Weymouth, 
Julian Hinds, J. L. Burkholder, Members 
Am. Soc. C.E., and J. C. Agnew, general 
manager of the Winston Brothers Com- 
pany, contractors on the East Iron Moun- 
tain Tunnel, 

Two more huge current engineering 
projects are to be described in the Febru- 
ary issue. Both of them are on the Colum- 
bia River—the Grand Coulee Dam and 
the Bonneville Dam. These will be de- 
scribed from the viewpoint of the geolo- 
gist by Charles P. Berkey, M. Am. Soc. 
C.E. As close as they may be to each 
other geographically, the conditions in- 
fluencing their foundations are far differ- 
ent geologically. It is probably not 
realized that Bonneville Dam is being 
built under most exacting geological con- 
ditions, fully as puzzling as those which 
faced the constructors of Boulder Dam. 
Nor is it fully appreciated, perhaps, that 
the Grand Coulee Dam when built to its 
full height will be larger than Boulder 
Dam. Dr. Berkey’s interpretation of the 
geological structures at these two sites will 
be of absorbing interest to both geologists 
and engineers, 

As a student of water supply derived 
from surface and underground sources in 
the western part of the United States, S. T. 
Harding, M. Am. Soc. C.E., has collected 
data on the variation in level of numerous 
lakes in the Great Basin. His data go 
back as far as 1650, and his purpose is to 
study the past variations in climate in an 
attempt to discover a general trend in 
variation in rainfall that may be assumed 
for the future. Where actual measure- 
ments of lake levels were not available, 
1 search was made of the diaries of ex- 
plorers and engineers. Also the discovery 
f stumps of trees killed by submergence, 
vhich are now beneath the lake surface, 
ias aided in extending the record back- 
vard. His data, which go back as far as 
550, permit conclusions of great value. 

There is also an article by Carlton S. 
Proctor, M. Am. Soc. C.E., on the 
foundations for the East Bay Crossing of 
the Trans-Bay Bridge at San Francisco. 





A. S. M. E. Names National 
Secretary 


AT A RECENT meeting of the council of 
the American Society of Mechanical 
Engineers, Clarence E. Davies was ap- 
pointed national secretary of that society, 
to succeed the late Dr. Calvin W. Rice, 
whose death in October 1934 was noted 
in these pages. The death of Dr. Rice 
terminated his 27 years of active service 
as the national secretary and left a gap 
in the leadership of the society and in its 
headquarters organization that has been 
difficult to fill. 

Nevertheless the council of the society 
did not find it necessary to go far to find a 





C. E. Davies, SECRETARY OF AMERICAN 
SocrgTY OF MECHANICAL ENGINEERS 


capable and competent appointee. In 
fact, Mr. Davies had been “educated” 
in the work by Dr. Rice himself, on whose 
staff he had served for nearly 15 years. 
In 1931 Mr. Davies was appointed execu- 
tive secretary and as such has been in 
charge of the administration of the head- 
quarters office. Now the offices of secre- 
tary and executive Secretary are combined. 

After graduating from Rensselaer Poly- 
technic Institute in 1914, Mr. Davies be- 
gan his professional career in the produc- 
tion department of the Remington Type- 
writer Company. During the War, he 
served in the Ordnance Department, U.S. 
Army, and was assigned to the Frankford 
Arsenal on the manufacture of artillery, 
ammunition, and fuses. He now holds 
the rank of lieutenant colonel in the 
Ordnance Reserve Corps and participates 
actively in the organization and operation 
of the New York Ordnance District. 

It was in 1920, when he was appointed 
associate editor, that Colonel Davies be- 
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gan his connection with the American 
Society of Mechanical Engineers head- 
quarters staff. A year later he became 
managing editor and assistant secretary, 
and in 1931 was appointed executive 
secretary. 

In addition to his purely society duties, 
Colonel Davies has been active in the 
Engineers’ Council for Professional De- 
velopment and in 1934 was made its first 
secretary. He is honorary corresponding 
secretary for North America of the New- 
comen Society (England) for the Study of 
the History of Engineers. 





New Home Dedicated by 
Providence Engineering 


Society 


FORTY years ago a small group of engi- 
neers founded an organization known as 
the Providence (R.I.) Association of Me- 
chanical Engineers. By 1915 the mem- 
bership had grown to 195. It was during 
that year that final action was taken to 
broaden the scope of the organization's 
activities so as to include in the member- 
ship, engineers of the other branches of the 
profession. The Providence Engineering 
Society, then formed, has grown steadily 
to its recent peak of 1,250 members 
Continued interest in the new society has 
been indicated by increased attendance 
at the meetings, which meant that more 
commodious quarters were needed. 

On November 29, 1934, a permanent 
new home for the society, purchased with 
funds that have been accumulated over 
a period of years for the purpose, was 
dedicated. Favorable real estate condi 
tions made it possible to obtain a two- 
story brick building at 195 Angell Street 
which had been occupied formerly by the 
New England Telephone Company. 
Considerable repairing and remodeling 
had to be undertaken at extra expense. 
Rental of the first floor for offices provides 
an income sufficient to cover operating 
expenses, and the second floor forms 
quarters for the society. Here there is an 
auditorium seating about 300 people, and a 
beautiful library and lounge. 

On a brass plate below the mantle in 
the library is the following inscription: 
“Each man is a debtor to his profession; 
therefore it seems fitting that when one’s 
profession has given lifelong happiness 
and a competence he give token of his 
appreciation of this indebtedness to those 
who have gone before and give friendly 
encouragement to those coming along.” 
The initials “J. R. F.” are appended to 
this inscription. 

At the dedicatory exercises, the 300 
members and guests assembled greeted 
with hearty applause the simple statement 
of Clarke Freeman, son of the late John 
R. Freeman, that the building and all its 











bx Civit ENGINEERING for January 1935 


furnishings were free of debt. Through 
the generosity of Mr. Freeman’s family 
the mortgage and all outstanding bills 
were paid off, and the library with its 
splendid furnishings was donated. Books 
taken from Mr. Freeman's personal col- 
lection of technical works occupy six 
shelves and form the nucleus for the so- 
ciety’s library. 

The Providence Engineering Society 
will now have an increased opportunity 
for its diversified group of members to 
develop like interests, exchange ideas, 
make new friendships, and aid both the 


young and old in the profession to keep 
abreast of developments in their chosen 
field. The new home of the Providence 
Engineering Society provides a splendid 
meeting place for the local sections of the 
Founder Societies, among them the 
Providence Section of the American 
Society of Civil Engineers. 

It will be remembered that John R. 
Freeman served the Society as President 
in 1922 and was elected to Honorary Mem- 
bership in 1930. He was also a former 
president and an honorary member of 
the Providence Engineering Society. 





Employment of Engineers in 
the United States 


’ AN INTENSIVE study of the U.S. Census 
for 1930, made by the American Engineer- 
ing Council, reveals that in that year there 
were 225,800 who called themselves engi- 
neers, forming 0.46 per cent of the total of 
48,830,000 gainfully employed. One en- 
gineer was listed for every 500 of popula- 
tion, and one for every 210 persons gain- 
fully employed. The distribution of the 
engineers by professional classes was as 
shown in Table I. The fact that the total 
membership in technical societies was but 
115,000 in 1929 indicates that minor 
technicians were probably included in the 
census total. 

DISTRIBUTION OF ENGINEERS 
IN THE UNITED STATES 


By Professional Classes, According to 
U.S. Census of 1930 


Numper Per Cent 


TaABLe I. 











CLASS 
Gee se s 8 6 & % . 101,946 45.1 
Pe 57,735 25.6 
Mechanical oes« se Cee 24.0 
ee ee 8,408 - 3.8 
Chemical and 
Metallurgical .... 3,434 1.5 
, a a er 225,787 100.0 
TasLe Il. DistrRrBuTiIon OF ENGINEERS, 
BY EMPLOYMENT GROUPS 
Group NUMBER Per Cent 
Agriculture .... 625 0.3 
Forestry . — 768 0.3 
Extraction industry . 7,730 3.4 
Communication . 13,211 5.9 
Public utilities . . . 13,700 6.1 
Building industry . . 16,490 7.3 
Transportation . . . 29,349 13.0 
Industry and trade . 65,383 28.9 
Total of industrial groups . 147,256 65.2 
Government service... . 24,890 11.0 
Professional and consulting 
emgimeers .. . . . +s 53,641 23.8 
Grand total ....64s6-s 225,787 100.0 


Although 65 per cent of the engineers 
were listed as employed by industry and 
commerce, it should be noted that some 
industries employed practically no engi- 
neering talent. From a study of Table II 
it appears that the future of the engineer- 
ing profession is still in the field of private 
industry and that a real opportunity lies 
in the development of backward indus- 
tries. 

A profession-wide survey is now under 
way by the Bureau of Labor Statistics to 
determine how the status of engineers has 


changed since the last Federal Census was 
taken. The results are expected to answer 
some of the questions as to where the 
greatest demand for engineers exists, and 
to determine whether engineering schools 
are graduating too many engineers in 
some branches of the profession and not 
enough in others. This census and sur- 
vey is being undertaken by Dr. Isador 
Lubin, Commissioner of Labor Statistics, 
cooperating with national, state, and local 
engineering societies through the Ameri- 
can Engineering Council. 





Inventory of Real Property 
Completed 


A SURVEY or inventory of residential 
properties in 64 cities, representing a cross 
section of the conditions in every state in 
the Union, has recently been completed. 
The work was financed by the Civil Works 
Administration and gave employment last 
winter to thousands of otherwise un- 
employed white-collar workers throughout 
the country. 

The inventory was conducted and the 
statistics were gathered by the Bureau of 
Foreign and Domestic Commerce of the 
Department of Commerce under the guid- 
ance of the U.S. Census Bureau. The 
method used was house to house inquiry 
regarding the condition of the structures 
and their facilities. The list of questions 
used was selected by experts in the build- 
ing industry in collaboration with repre- 
sentatives of the building and construction 
fields, with manufacturers of building 
materials, plumbing and heating equip- 
ment, and household equipment, and with 
architects, 

An epitome of the detailed reports from 
the 64 cities in which the surveys were 
conducted last winter has been prepared 
by the Private Housing Committee of the 
Business Advisory and Planning Council. 
It indicates in a general way the need for 
modernizing the homes of the country. 
Those engaged specially in city planning 
and civic development, as well as those 
connected with the construction and main- 
tenance of buildings and the manufacture 
and distribution of appliances should find 
considerable interest in the information 
obtained in the survey. Some of the more 
interesting facts and figures follow. 
The dwellings considered in this inventory 
are those which come under the head of 
private homes; apartments and tene- 


Vou. 5, No.1 
ments are excluded. Thus 85.8 per cent 
of the structures are occupied by single 
farnilies; 8.8 per cent, by two families; 
and the remaining 5.4 per cent, by three 
families or more. The survey first con- 
siders the condition of the buildings, as 
outlined in Tables I, II, and III 


TaBLe I. AGE or BUILDINGS 
Per Cent Ace in YEARS 
irr see ee Over 75 
Be Na: se ecat ab. cht say ees cnatie Seana 50 to 75 
Beer eres 2 fe 40 to 50 
ed Gs s ee ber 6 ae 30 to 40 
es ate & bale a ae 20 to 30 
* erraerwr. | oe 10 to 20 
eo tee ho Pa ee ree Under 10 
TABLE II. Size or BuILpINGs 
No. or 
Per Cent Rooms 
nn « 6 dé d)-0@ 2 ia win See ee 3 
| Fre hee ee eS a 4 
4 Pe ee oe ee 5 
DE ea? Ae we a eS et ee eee 6 
Tasie III. Conpit1on or BuILpINGs 
Per Cent CONDITION 
2.4 .. . . Unfit for habitation 
16.6 . . . . In need of structural repairs 
44.0 . . . . In need of minor repairs 
36.7 . . . . Im good condition 


It is also noted that 79 per cent of the 
houses are of wood, 12.5 per cent of brick, 
and the remainder of stone, concrete, 
stucco, and miscellaneous material. The 
largest percentage of buildings falls in 
the group of 10- to 20-year-old houses. 
Moreover, only 36.7 per cent are in good 
condition, the remainder ranging from 
those needing minor repairs to those 
completely unfit for habitation. 

Considering next the families that 
inhabit the buildings, it is found that the 
largest percentage are occupied by families 
of only two persons, and in addition the 
greater number of these families have 
been in occupancy for less than six months, 
as shown in Tables IV and V. 


Taste IV. NuMBER IN FAMILY 


Per Cent No. Occuprep 

25.0 2 persons 

23.0 . . . 3 persons 

19.0 . . . 4 persons 

11.8 . . . 5 persons 

8.3. Extra family (result of doubling 


up) 


TasLe V. Tre OccuPrep 


Per CENT Time 
6 ot % wow 6 20 years and over 
_ Pew ao 10 to 20 years 
Dis ae 6 ee ww 5 to 10 years 
Meso tee se Less than 6 months 


This apparently high degree of tran- 
siency among householders may be ex- 
plained by the fact that only 38 per cent 
of them owned their homes, and that only 
43.4 per cent of the houses were un- 
mortgaged. A further idea of the eco- 
nomics of the situation may be gained 
from the following Tables VI and VII, 
giving the value of the dwellings and the 
rentals obtained. Only 7 per cent of the 
buildings were unoccupied. 
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TaBLe VI. VALUE or BUILDINGS 


Per CENT VALUE 
ED. «6 a -) 2 es Under $1,000 
WO a ae 4+ & 2 6-0 eo $2,000 to $3,000 
a ee ee $3,000 to $5,000 
%.6 . + & ee © One 68 $5,000 to $7,500 


TABLE VII. RENTALS OBTAINED 


RENTAL 
Per CENT PER 
Monta 


0.2 «: 2 aed @° one 6% m6 Under $10 
A. so Mh elk we eee ae $10 to $15 
GMB 4. «da ee 8 4 Oe 2 eee 
23.0 e ‘ . . $20 to $30 
15.0 . $30 to $50 


In an effort to gage the standard of 
living within these homes, the method 
of heating was recorded. It was found 
that 62 per cent were heated by stoves 
and 18.8 per cent by hot air. While 
62.5 per cent had both hot and cold 
water, 26.9 per cent had only cold water, 
and 22.3 per cent were without water 
closets. Electricity was used in 86.2 per 
cent, but only 16.9 per cent had mechani- 
cal refrigeration. Cooking ranges were 
found in 69.3 percent. Vegetable gardens 
were attached to 21 per cent of the homes. 
It is interesting to note that while only 
77.7 per cent had water closets, 61.3 per 
cent had garages of some kind. However, 
only 34.3 per cent of the families used 
automobiles, while 29.4 per cent walked 
and 9.8 per cent used street cars as 
a means of transportation. 

These data cover 42 out of the 63 cities 


studied and include 18,587 dwelling units. 
In the further survey, including 64 cities, 
totaling 2,633,000 dwelling units, 9,074,786 
persons were found. In 30 metropolitan 
districts 177,000 buildings were vacant 
out of a total of 2,235,151. And in 33 
cities not in metropolitan centers, there 
were found to be 204,000 vacant dwellings 
out of 2,633,135. 





NEWS OF ENGINEERS 
From Correspondence and Society Files 





- Joun E. ALLEN has accepted the posi- 
tion of structural engineer with the Power 
and Irrigation Division of the U. S. Engi- 
neer Office, Missouri River Division, with 
headquarters in Kansas City, Mo. 


Erte L. Cope is now superintendent 
of the Bureau of Building Inspection of 
the City and County of San Francisco. 


M. P. ANDERSON has severed his con- 
nection with the Tennessee Valley 
Authority at Norris, Tenn., to become as- 
sociated with the Mason-Walsh-Atkin- 
son-Kier Company, contractors on the 
Grand Coulee Dam in Washington. 


T. Y. Lin has been transferred from 
the Tientsin Pukow Railway to the 
Ministry of Railways of the Chinese 
National Government. 
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Rosert J. Jenks is now employed as a 
draftsman by the Mason-Walsh-Atkin- 
son-Kier Company, contractors on the 
construction of the Grand Coulee Dam in 
Washington. 


CHESTER K. WENTWORTH has resigned 
as Associate Professor of Geology at Wash- 
ington University, St. Louis, Mo., to ac- 
cept the position of geologic engineer with 
the Board of Water Supply of Honolulu, 
Hawaii. 


Victor J. BepeLti has been promoted 
from the position of valuation engineer for 
the New Orleans Public Belt Railroad to 
that of chief engineer of the same railroad. 
His headquarters are in New Orleans, La 


RICARDO FERNANDEZ PERALTA, until 
recently engineer inspector of the munici- 
pal works of San José, Costa Rica, has 
been appointed chief engineer of the San 
José municipality on sanitation and 
paving works. 


Epwarp T. Haas has resigned as as- 
sociate editor of the Life Publishing Com- 
pany to become assistant executive for 
the Haas, Doughty and Jones Construc- 
tion Company on the construction of the 
Loup River Public Power Project. 


RaMON GELABERT D’E tas, formerly 
assistant engineer and superintendent of 
buildings of the American Railroad Com- 
pany of Puerto Rico, has been appointed 
general manager of the Soller Sugar Com- 
pany, with headquarters at Arecibo, 
Puerto Rico. 




















Changes in Membership Grades 


Additions, Transfers, Reinstatements, Deaths, and Resignations 
From November 10 to December 9, 1934, Inclusive 








ADDITIONS TO MEMBERSHIP 


ANDERSON, ARTHUR ROLAND (Jun. '34), Box 30, 
Mass. Inst. Tech. Dormitories, Cambridge, 
Mass. 

ANDERSON, MAYNARD Marion (Jun. '34), Junior 
Engr., Met. Water Dist. of Southern California, 
Berdoo Camp, Indio, Calif. 


Anprus, Lynn Toorpe (Assoc. M. 34), Bridge 
Designer, State Highway Comm. (Res., 1007 
Wilson Ave.), Ames, Iowa. 


BARNES, Martan Evcenta (Miss) (Jun. '34), 
513 Spruce St., Trinidad, Colo. 


BERGMBISTER, CHARLES Nicnoras (Jun. °'34), 
638 Fulton St., Elizabeth, N.J. 


Bernstern, M. Jack (Jun. °'34), 7100 South 
Shore Drive, Chicago, Ill. 


Brrp, Joun Macsets (Jun. °34), Care, Soil 
Erosion Service, High Point, N.C. 


BJORKLUND, Watter RaGnar (Jun. °34), With 
Asst. Engrs. Office, N. P. Ry., Tacoma (Res., 
5716 Woodlawn Ave., Seattle), Wash. 


BLakemors, Wri1amM Atten (M. °34), Chf. 
Engr., Gulf Production Co., P.O. Drawer 2100, 
Houston, Tex. 


Biount, Georce Cocnran (Jun. °34), Transit- 
man, State Highway Dept., Hereford, Ariz. 





Biunt, ALttyn Writs (Assoc. M. °34), Res. 
Engr., San Gabriel Dam No. 2, Los Angeles 
County Flood Control Dist., 913 East Maple, 
Glendale, Calif. 

Boton, Harry Croyp (Assoc. M. '34), Asst. 
Engr., U. S. Geological Survey, Box 64, Rolla, 
Mo. 

Bostanp, FRANK Everest (Jun. '34), 292 North 
8th St., Paterson, N.J. 

Brooks, Ropert BiremKer, Jr. (Jun. '34), 1517 
Mart Bidg., St. Louis, Mo. 





TOTAL MEMBERSHIP AS OF 
DECEMBER 9, 1934 
PE snenloks tek ein 5,703 
Associate Members....... 6,083 

Corporate Members.. 11,786 
Honorary Members....... 20 
PD phectcvedcntneses 5,003 
+: chp oneeeh heen 100 
Pe inns 06 ce ennsones 4 

, 0 ee 14,913 











Brosca, Cart WitiiaM (Jun. '34), Brand ywin 
Summit, Pa. 

Brown, Ropert Horace (Jun, '34), Instrument- 
man, State Planning Board; Care, Grove 
Brown, Route 3, Missouri Valley, lowa. 

Buos, Microrp Epwarp (Jun, '34), 1092 Sanford 
Ave., Irvington, N.J. 

Burks, WiiiiaM S., Jr. (Jun. "34), 978 North 
52d P1., Birmingham, Ala. 

Burnett, Knox Forsom (Assoc. M. '34), Struc- 
tural Designer, Platte Val. Public Power and 
Irrig. Project (Res., 800 West 6th St.), North 
Platte, Nebr. 

Burnson, Biarre Irvine (Jun. 34), 2079 Oakland 
Ave., Piedmont, Calif. 

Butrm1, Wiiwr1am Watrace (Jun. °34), 2178 
Tiebout Ave., New York, N.Y. 

Casseit, Davip Bennett, Jr. (Jun. '34), Care, 
West Slope Constr. Co., Box 146, Azusa, Calif. 

Cassese, SALVATORE (Jun. '34), 1574 East 36th 
St., Brooklyn, N.Y. 

Cuosney, THeopore STanvey (Jun. °34), 538 
South 13th St., Newark, N.J. 

Curistormes, Costas (Jun. °34), 881 West- 
chester Ave., Apartment 10, New York, N.Y. 


Crark, Cyrm Mesman (Jun, '34), Ontonagon, 
Mich. 

Corte.you, Jonn Tayior (Jun, "34), 1755 West 
39th St., Los Angeles, Calif, 
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Creronton, Samust James, 3d (Jun. '34), 19 
Mildred St., Crafton, Pa. 

Crumpacxer, Harotp Cuesrer (Jun. "34), 1121 
Riverside Drive, South Bend, Ind. 

Cutvern, Frepericxk Evoene (Jun. '34), 210 
Ransom St., Chapel Hill, N.C. 

Datzett, Cuester Lawron (Jun. '34), Engr. 
John B. Pierce Foundation, 40 West 40th St., 
New York (Res., 22-20 Twenty-seventh St., 
Long Island City), N.Y. 

Dames, Trent Rayseroox (Jun. '34), 835 South 
Oxford Ave., Apartment 206, Los Angeles, 
Calif. 

Dasnretis, Joun Lester (Jun. 34), 223 East 
33d St., Baltimore, Md. 

Dereeicx, Crarence Josern (M. °34), Cons. 
Engr., 816 West 5th St. (Res., 2021 Kenilworth 
Ave.), Los Angeles, Calif. 

Dieere, Joun Taytor (Jun. '34), 802 West 3d 
St., Sterling, UL 

D1 Lorenzo, Antowso Vincent Carmine (Jun. 
*34), 555 Tenth St., West New York, N.J. 

Doses, Metvin Artuur (Jun. '34), Asst. Engr., 
State Water Survey, Urbana, Ill. 

Donovan, Mavuerce Vincent (Jun. °34), 503 
East 87th St., New York, N.Y. 

Dovory, James Faepericx, 3d (Jun. '34), 4202 
Maine Ave., Baltimore, Md. 

Dyer, VaLentines Enwarp (Jun. 34), 17 Valley 
Rd., Clifton, N.J. 

E.cow, Micron Ome tan (Jun. '34), 125 Rogers 
Ave., Brooklyn, N.Y. 

Evi, Ricnarp Henry (M. °34), Director of 
Public Works, Newton (Res., 37 Halcyon Rd., 
Newton Center), Mass. 

Exsxines, Ropert MacNee (Jun. "34), 39 Third 
St., Weehawken, N.J. 

Evans, Daviw Wut (Jun. '34), 5431 Wayne 
Ave., Chicago, Il. 

Forp, Curry Ex..iston (Jun '34), San. Engr., 
State Planning Board (Res., 665 Y. M. C. A.), 
Columbus, Ohio, 

Frincer, Davip Lewis Bartiert (Assoc. M. 
34), Prin. Examining Engr., Maryland Civ. 
Works Administration-Emergency Relief Ad- 
ministration (Res., 15 West Chase St.), Balti- 
more, Md, 

Fromm, Avoust Georos (Jun. '34), 1312 Clay 
Ave., New York, N.Y. 

Gentry, Donato Gseoros (Jun. 34), Box 1227, 
Agri. and Mech. Coll. of Texas, College Station, 
Tex. 

Goury, Muu Ray (Jun. '34), 201 Cooper St., 
Peoria, Il. 

Grapy, James Artuur (Jun. '34), Engr., E. L 
du Pont de Nemours and Company, 700 West 
27th St., Richmond, Va. 

Gruirrtn, Donato Francts (Jun. '34), 370 North 
Mariposa Ave., Fresno, Calif. 

Gross, Mitton Henry (Jun. '34), 854 Kelly St., 
New York, N.Y. 

Hamitton, Gorpon Harotp (Assoc. M. °34), 
Gen. Supt., W. A. Ross Constr. Co. (Res., 1263 
Stratford Rd.), Kansas City, Mo. 

Hareer, Wiittam Grover (Jun. '34), R. F. D. 1, 
Albany, Ore. 

Hersa, Marvin (Jun. '34), Engr. and Supt. of 
Constr., Hersh Const. Co. (Res., 2670 North 
Grant Boulevard), Milwaukee, Wis. 

Hessetmever, Harry Leonarp (Jun. ‘34), 
Observer, U.S. Coast and Geodetic Survey, 
734 Melville Ave., Palo Alto, Calif. 

Hutz, Joun Purr, Je. (Jun. "34), 3512 Bank 
St., Baltimore, Md 

Hoos, Georce James (Jun. 34), Dayton, Wyo. 

Hype, Georce Emmons (Jun. '34), 3734 Binkley 
St., Dallas, Tex. 

Jervis, Witttam Horace (Jun. '34), Chf., Soils 
Section, Vicksburg Engr. Dist. (Res., 3508 
Washington St.), Vicksburg, Miss. 

Jewett, Grorce Epcar (Jun, °'34), Camp 
73-P BE, Box 36, Waterloo, Ill. 

Jomnson, Bazitsy Wiitiams (Jun. °34), Chf. 
Engr., Temporary Emergency Relief Bureau, 
City Hall; 118 Lakeview Ave., Jamestown, N.Y. 

Jounson, Rosset Sotomon (Jun. "34), Canaan, 
N.Y. ; 

Jounson, Samust Yor«s (Jun. '34), 2301 Mar 
Vista Ave., Pasadena, Calif. 


Jonss Wiut1am Pewn (Jun. '34), Junior Struc- 
tural Engr., National Aniline & Chemical Co., 
Inc., 351 Abbott Rd. (Res., 45 West Mohawk 
St.), Buffalo, N.Y. 

Jonsson, Arex Cart (Jun. '34), With Met. 
Water Dist. of Southern California, Indio 
(Res., 2259 Wellesley Ave., West Los Angeles), 
Calif. 

Jorpan, Epwarp Crarences, 2d (Jun. '34), 21 
Lincoln St., Portland, Me. 

KARATHANASIS, Nicnotas (Jun. °34), Chf. of 
Party and Topographical Draftsman, Dept. of 
Markets, Weights and Measures, City of New 
York (Res., 164 East 33d St.), New York, N.Y. 

Kerra, Warren Gray (Jun. "34), With Lyon 
County Highway Dept., Marshall, Minn. 

Ke.vier, Jomn Hareincron (Jun. '34), 105 South 
17th St., Terre Haute, Ind. 

Kersten, Mires Sroxes (Jun. "34), Care, Civ. 
Eng. Dept., Univ. of Minnesota, Minneapolis, 
Minn. 


Knox, Vernon Evocene (Jun. 34), 1172 Strat-. 


ford Ave., New York, N.Y. 

Lampert, WrittaM Braunp (Jun. '34), 31 Ham- 
mel Ave., Webster Groves, Mo. 

LaMeriont, Jonn Suerman (Jun. °34), Care, 
State Highway Comm., 4th Floor, State House 
Annex, Indianapolis, Ind. 

Lawson, Wirtt1aM Warretaw (Jun. 34), Box 30, 
Watch Hill, R.1. 

Lawton, Warren Lerou (Jun. 34), The Shelton 
House, Dupree, S. Dak. 

Lowy, Frepericx Cuarces (Assoc. M. '34), 440 
West 34th St., New York, N.Y. 

Lusrzecscuwas, Eooar Joun Jacos (Jun. 34), 
508 East Springfield, Champaign, III. 

McA.ttster, James Samuat (Jun. "34), Care, 
Mason-Walsh-Atkinson Kier Co., Coulee Dam, 
Wash. 

Macuires, Caartes Avoustine (Assoc. M. °34), 
Chairman, Met. Sewer Comm., State of Rhode 
Island; Commr. of Public Works, City Hall 
(Res., 310 Elmgrove Ave.), Providence, R.I. 

Mason, Dearsr Coourpoes (Jun. '34), 2135 North 
East 16th Ave., Portland, Ore. 

Miter, Hersert Witrrep (Jun. '34), Drafts- 
man and Designer, Dist. IV, Div. of Highways 
(Res., 1405 Van Ness Ave., Apartment 700), 
San Francisco, Calif. 

Miner, Waker Witson (Jun. '34), 2d Lieut., 
Corps. of Engrs., With 13th Engrs., Fort 
Humphreys, Va. 

Mooney, Eart Evcsworts (Jun. '34), 40 Clark 
St., Lynn, Mass. 

Moors, Frank Harpy, Jr. (Jun. 34), Computer, 
Valuation Dept., P. R.R., Philadelphia (Res., 
211 Walnut Ave., Wayne), Pa. 

Movursunp, Anprew Fieminc (M. °34), Div. 
Engr., State Highway Dept., Box 908. San 
Angelo, Tex. 

Navouten, Maracnay Josserpn (M. °34), Constr. 
Engr., Patrick McGovern, Inc., 50 East 42d 
St., New York (Res., 1910 Homecrest Ave., 
Brooklyn), N.Y. 

New, Wri.1aM (Jun. '34), Waynesville, N.C. 

Newmark, NaTHan Mortimmore (Jun. '34), 119 
Materials Testing Laboratory, Univ. of Illinois, 
Urbana, II. 

Nicno.ts, Kenneta Davip (Jun. °34), Lieut., 
Corps of Engrs., U.S.A., Care, The U. S. 
Military Attaché, 30 Tiergartenstrasse, Berlin, 
Germany. 

Noiuw, Kenneta Joun (Jun. '34), Box 554, 
Trail, B.C., Canada. 

Parrisn, Kart Carvin, Jr. (Jun. '34), Care, 
Parrish & Co., Barranquilla, Colombia. 

Peery, Davip Junror (Jun. °34), 705 South 
Division St., Ann Arbor, Mich. 

Pirsr, James Dickinson (Jun. "34), 1215 West 
York, Enid, Okla. 

Porter, Arza Francis (Jun. '34), 465 West 
Center St., Covina, Calif. 

Price, Trevor Avaric Pryce (Jun. '34), Candia, 
N.H. 

Quartty, Erxtc Vernon Asuton (Jun. °34), 
Junior Partner, Allen & Rowe, 309 G St., San 
Diego, Calif. 

Reever, Jack Graypon (Jun. "34), 1112 West 
Illinois St., Evansville, Ind. 


Vou. 5, Nor 


Rics, Wa.1am Tuomas (Jun. '34), 353 West 
Water St., Elmira, N.Y. 

Risay, Josern Jostyn (Jun. °34), Richland 
gt Engr., 518 North 3d St., Wahpeton, 


Roper, James Hunter (Assoc. M. '34), 895 Long- 
ridge Rd., Oakland, Calif. 

Scnamt, Harotp Artaur (Jun. 34), 1520 
Cambridge Rd., Ann Arbor, Mich. 

Scuett, Joun Froyp (Jun. '34), R. R. 7, lowa 
City, Iowa. 

Scnonsece, Witttam Jomn (Assoc. M. '34), Asst. 
Lighthouse Engr., (Res. 1415 Division St.), 
Key West, Fla. 

Scrocors, Evererr (Assoc. M. °34), Asst. 

Engr., Tennessee Val. Authority 
(Res., 1502 Forest Ave.), Knoxville, Tenn. 

Srmupson, WirttramM Purtrp (Jun. '34), 308 West 
South St., Salina, Kans. 

Stuper, Darrett Haves (Jun. "34), 1408 South 
7th St., Alhambra, Calif. 

Smetser, Paut Epwarp (Jun. '34), 424 Houston 
St., St. Charles, Mo. 

Surrn, Carneat Kiresy (Jun. '34), 7413 Bertha 
Ave., Brooklyn Station, Cleveland, Ohio. 

Surru, Donatp Extiorr (Jun. 34), 56 East 7th 
St., Oswego, N.Y. 

Snyper, Frankiiw Fartson (Jun, "34), Junior 
Engr., U.S. Geological Survey (Res., 3703 
Thirty-fifth St., N.W.), Washington, D.C. 

Spranr, Caaries Evoens (Jun. '34), With Stand- 
ard Oil Co. (Indiana), Sugar Creek, Mo. 

Spreece, Joun Antwony (Assoc. M. °34), Chf. 
Asst. to Res. and Locating Engrs., State High- 
way Dept. (Res., 1459 Puyallup Ave.), Ta- 
coma, Wash. 

Srevens, Matcotm Seavey (Jun. '34), Box 288, 

. Zone. 

Swanson, Frank Ecmer (Jun. '34), With State 
Highway Dept. (Res., North 2733 Mayfair 
St.), Spokane, Wash. 

Tuetm, Cart Mrto (Assoc. M. '34), Designing 
Engr., City of Fort Worth (Res., 1820 Galves- 
ton St.), Fort Worth, Tex. 

Tromas, CHartes Wetpon (Jun. '34), State 
Highway, Rodeo, Calif. 

Tongsy, Martin (Jun. "34), 23 Jay St., Glovers- 
ville, N.Y. 


Toots, Rotanp Emmet (Assoc. M. '34), Engr., 
Wisconsin Conservation Dept., State Capitol 
Bidg. (Res., 916 Conklin Pl.), Madison, Wis. 

Twiss, Francis Ernest (Jun. "34), Asst., City 
Engr.’s Office (Res., 33 Keney Terrace), Hart- 
ford, Conn. 

Vernon, Kenneta Fratne (Jun. 34), With 
Designing Office, U.S. Bureau of Reclamation, 
U S Custom House, Denver, Colo. 

von Rosenserc, Ernest Jacop (Assoc. M. °34), 
Technical Asst., State Reclamation Dept. 
(Res. 702 Carolyn Ave.), Austin, Tex. 

von Rosenperc, Hermawn Ursint (Assoc. M. 
*34), Technical Asst., State Reclamation Dept. 
(Res., 709 East 24th St.), Austin, Tex. 

Warpetica, James Ricuarp (Jun. °34), 5216 
North 10th St., Philadelphia, Pa. 

Waker, Cuaries Rice (Jun. '34), 1402 West 
Clinch Ave., Knoxville, Tenn. 

Warp, Pau. ALBAN (Jun. '34), 66 Ninth Ave., 
Newark, N.J. 

Wirey, Joun Sarrorp (Jun. '34), 81 Perkins 
Hall, Harvard Univ., Cambridge, Mass. 

Wrson, Rupyarp Oxtver (Jun. '31), 349 Wash- 
ington St., Apartment C-5, Hartford, Conn. 


Wittensorn, Evoens Louris, Jr. (Jun. 34), 1103 
North Shore Ave., Chicago, Ill. 


Younc, Wuitam Hirsourn (Jun. °34), 5137 
Catharine St., Philadelphia, Pa. 


Yupa, Wim.1am ALEXANDER (Jun. 34), Center 
St., Pearl River, N.Y. 


MEMBERSHIP TRANSFERS 
Benrorp, Wiri11aM Ramspen (Jun. '28; Assoc. 
M. °34), Cons. Engr.; Instr., Civ. Eng., 
Brown Univ., Providence, R.I. 


Browne.i, CLaRence Joun (Jun. '26; Assoc. M. 
"34), Associate Bridge Constr. Engr., San 
Francisco—-Oakland Bay Bridge, 500 Sansome 
St., San Francisco, Calif. 








ith 


Vous, No.1 


Dariino, Wrt1aM Larayette (M. "92; Hon. M. 
34), Cons. Engr., 2100 Iglehart Ave., St. Paul, 
Mina. 

Domerty, Wmt1am Epwarp Atoysrus (Assoc. 
M. °28; M. °34), Engr. of Constr., Bureau of 
Highways (Res., 1715 Porter St.), Philadelphia, 
Pa. 


Grant, Horace (Jun. '29; Assoc. M. '34), Asst- 
Engr., Empire City Subway Co., Ltd., 138 
Spring St., New York, N.Y. 

Grrrmx, Atmern Freperick (Assoc. M. ‘24; 
M. °34), Senior Engr., Upper Mississippi Div., 
U.S. Engrs., 815 Victoria Bidg., St. Louis 
(Res., 640 Pearl Ave., Kirkwood), Mo. 


Henvon, Harry Houtman (Jun. "32; Assoc. M. 
34), San. Engr., Jefferson County Eng. Dept., 
Room 216, Court House, Birmingham, Ala. 

Hocustein, Irwin (Jun. "32; Assoc. M. °34), 
Asst. Engr., Civ. Works Administration, New 
York (Res., 1654 East 3d St., Brooklyn), N.Y. 

Hoyt, Caaries Roypen (Assoc. M. "24; M. 34), 
Structural Engr., Board of Education, Los 
Angeles (Res., 431 South Beloit Ave., Brent- 
wood Heights, West Los Angeles), Calif. 


Kurtz, Ropgsrro (Assoc. M. '25; M. 34), Engr. 
and Constructor (Demartini y Kurtz), Espana 
719, Campana, Argentine Republic. 

Larsen, HaRoLp Tueoporse (Jun. "24; Assoc M. 
"26; M. °34), Editor of Proceedings, Am. Soc. 
C.E., 33 West 39th St., Room 1607, New York, 
N.Y. 

Marra, James Vincent (Jun. '29; Assoc. M. 
*34), Senior Engr., Works Div., Dept. of Public 
Welfare (Res., 1279 Morris Ave.), New York, 
N.Y. 

Micsast, Artaur Carton (Jun. '28; Assoc. M. 
*34), Field Engr. of Constr., Dept. of Water 


Supply, City of Detroit, 8300 West Warren 
Ave., Dearborn (Res., 15480 Kentucky Ave., 
Detroit), Mich. 

Osert, Russert Metvin (Jun. "26; Assoc. M. 
*34), Asst. Engr., Columbia Eng. Corporation 
(Res., 627 South Wayne Ave.), Columbus, 
Ohio. 


PotiarD, Lawkencs Werorp (Assoc. M. '26; 
M. °34), Director, South Carolina Railroad 
Comm., Elec. Utilities Div., Columbia, S.C. 

Ricu, Georos Roiio (Jun. "21; Assoc. M. '27; 
M, °34), Hydr. Engr., U.S. Engr. Office, 707 
Postal Telegraph Bidg., Kansas City, Mo. 

Rosserc, Epwarp Oscar (Jun. "30; Assoc. M. 
*34), Estimator and Asst. Engr., Herrick Iron 
Works, 18th and Campbell Sts., Oakland (Res., 
1558 Waller St., San Francisco), Calif. 

Senstnc, Witsur Carson (Jun. "26; Assoc. M. 
*34), Engr. and Secy., Wilson-Weesner- Wilkin- 
son Co., 108 Fatherland St., Nashville, Tenn. 

Warp, Ronacp Davis (Jun. '26; Assoc. M. ’34), 
Engr., Operating Dept., Shell Petroleum 
Corporation, Shell Bidg., St. Louis (Res., 111 
West Cedar Ave., Webster Groves), Mo. 

Woop, Lewis Keyser (Jun. "27; Assoc. M. "34), 
Asst. and Associate Bridge Const. Engr., San 
Francisco—Oakland Bay Bridge, 500 Sansome 
St., San Francisco (Res., 1105 Ordway St., 
Berkeley), Calif. 


RESIGNATIONS 
Bsrse., NorMAN Jacos, Assoc. M., resigned Nov. 
22, 1934. 
Boiter, Warp Henes, Jun., resigned Nov. 14, 
1934. 
Esy, Martin Kevver, Jun., resigned Nov. 22, 
1934, 
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Hewson, Reorvatp Josern Beprorp, M., 
resigned Nov. 10, 1934. 

Prerce. Ropert Gorpon, Jun., resigned Nov. 14, 
1934. ns 

Rasmussen, Lauritz HerMann, Jun., resigned 
Nov. 15, 1934. 


Sammarco, Sercro Francis, Assoc. M., resigned 
Dec. 4, 1934. 

— Crype C., Assoc. M., resigned Nov. 13, 
1934. 

Barker, Cuartes WHirney 9  TiILLINoRAST, 
Assoc. M., resigned Dec. 3, 1934. 

“a IsHam Gano, Assoc. M., resigned Nov. 12, 
19 


DEATHS 


Hatcsu, Freperick NaTHANrIEaL. Elected Jun., 
June 4, 1907; Assoc. M., Feb. 4, 1913; M.., 
April 26, 1921; died Nov. 13, 1934. 

Hewitt, CHartes Envwarp. Elected M., Oct. 5, 
1887; died Aug. 8, 1933, 

Krerstep, Wynkoop. Elected M., Oct. 5, 1887; 
died Nov. 7, 1924. 

Kornrecp, Harry. Elected Jun., Sept. 3, 1912; 
Assoc. M., Oct. 9, 1917; died Nov. 8, 1934. 

Kriecsnaner, Victor Hvuco. Elected M., 
April 2, 1913; died Nov. 10, 1934. 

Pricuarp, Henry Sewatr. Elected M., Jan. 2, 
1895; M., Oct. 17, 1934. 

Seurot, Paut Atpert Nicoras. Elected Jun.; 
April 30, 1895; Assoc. M., Oct. 4, 1899; M., 
Nov. 1, 1904; died Nov. 18, 1934. 

Warrenser, Joun Summis. Elected Assoc. M., 
Mar. 11, 1929; died Oct. 10, 1934. 

Wiison, Hersert Atva. Elected M., Oct. 1, 
1912; died May 7, 1934, 








Applications for Admission or Transfer 
Condensed Records to Facilitate Comment of Members to Board of Direction 


January 1, 1935 
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The Constitution provides that the Board of Direction shall elect or 


reject all applicants for admission or for 


determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 
Every member is urged, 
therefore, to scan carefully Grave 
the list of candidates pub- 
lished each month in Civil Member 
ENGINEERING and to furnish associate 
the Board with data which Member 
may aid in determining the 
eligibility of any applicant. 
It is especially urged that agitate 
a definite recommendation as 
to the proper grading be Fellow 
given in each case, inasmuch 


Junior 


upon the opinions of those who know the applicant personally as 


transfer. In order to well as upon the nature and extent of his professional experience. 


MINIMUM REQUIREMENTS FOR ADMISSION 


LENGTH OF 
GENERAL REQUIREMENT AGE ACTIVE 
PRACTICE 
Qualified to design as well as 
to direct important work 35 years 12 years* 
Qualified to direct work 27 years 8 years* 
alified for sub-professional 
age P 20 yearst 4 years* 
Qualified by scientific acquire- 
ments or practical experience 35 years 12 years* 


to cooperate with engineers 
Contributor to the permanent funds of the Society 


* Graduation from an engineering school of recognized reputation is equivalent to 4 
years of active practice. 


as the grading must be based + Membership ceases at age of 33 unless transferred to higher grade. 


Any facts derogatory to the personal character_or professional repu- 


tation of an _ applicant 
should be promptly commu- 
nicated to the Board. 


RESPONSIBLE 
CHARGE OF Communications relating 
5 ben A to applicants are considered 
oases work  *trictly confidential. 

oe The Board of Direction 


will not consider the appli- 
cations herein contained from 
residents of North America 
until the expiration of 30 
days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


5 years of im- 
portant work 


The fact that applicants refer to certain members does not necessarily mean that such members endorse. 


FOR ADMISSION 


Appicott, Lewis James, Athens, Ohio. (Age 
66.) Head of Dept. of Civ. Eng. and Superv. 
Archt., Ohio Univ. Refers to R. L. Harding, 
F. H. Neff, F. L. Plummer, G. A. Reese, C. E. 
Sherman, M. W. Watson. 


AnTHony, James Aristotte, New York City. 
(Age 30.) Refers to C. T. Schwarze, D. S. 
Trowbridge. 

Base, Wiutarp Artuur, Kansas City, Mo. 
(Age 27.) Draftsman, U.S. Engr. Office. 





Refers to J. O. Jones, W. C. McNown, F. A. 
Russell, L. R. Young. 


Biasceke, Tuasopore Oscar, North Platte, 
Nebr. (Age 30.) Designer with Platte Valley 
Public Power & Irrigation Dist. Refers to 
W. Grant, P. F. Keim, H J. Kesner, J. G. 
Mason, A. L. Ogle, J. 1. Quinn. 


BONnNDURANT, JoHN PaRrneti, Atherfs, Ga. (Age 
27). Senior Project Asst., National Park 
Service, Gainesville, Ga. Refers to J. G. 
Beacham, R. S. Fiske, R. V. Glenn, E. S. 
Humphreys, C. M. Strehan. 


Brumnett, R. C., Carlsbad, N.Mex. (Age 27.) 
Instrumentman, U. S. Reclamation Service, 
ECWW with CCC on Carlsbad Irrigation 
Project. Refers to O. V. Adams, G. R. Johns- 
ton, J. H. Murdough, G. W. Parkhill, H. N. 
Roberts. 

Burkiswicz, Joseps Watitace, New York City. 
(Age 25.) Refers to A. E. Hilliard, C. G. 
Hoerner, Jr., C. T. Schwarze, D. S. Trowbridge. 

CarRpwe.tt, Joun Westey, Jackson Heights, 
N.Y. (Age 43.) Engr., U.S. Govt., Dept. of 
Interior, PWA work. Refers to H.C. Baird. 
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F. S. Childs, W. F. Dennis, C. W. Lovell, A. J. 
Sackett. 

Crarx, Cuaries Or1s, Madison, Wis. (Age 21.) 
Refers to F. M. Dawson, H. F. Janda, D. W. 
Mead, F. E. Turneaure, L. F. Van Hagav. 

Crarks, Gusmore Davin, Pelham, N.Y. 
(Age 42.) Landscape Archt., Westchester 
County Park Comm., White Plains, N.Y. 
Refers to E. Anderberg, J. Downer, A. G. 
Hayden, L. G. Holleran, E. Praeger, W. J. 
Wilgus. 

Cocnran, Donato Strurcson, Baltimore, Md. 


(Age 27.) Refers to A. Diefendorf, L. C. 
McCandliss, J. M. Rayburn. 

Deew, Samvuet Triton, Braintree, Mass. 
(Age 36.) Project Engr., Metcalf & Eddy 


Boston, Mass. Refers to E. S. Chase, H. P 
Eddy, F. A. Marston, A. L. Shaw, C. W. Sher- 
man 

Evcpripor, Crark Henry, Seattle, Wash. (Age 
38.) Engr. with City of Seattle, Wash. 
Refers to H. M. Hadley, D. W. MeMorris, 
Cc. C. More, O. A. Piper, M. O. Sylliaasen, 
W. F. Way, J. R. West 

Empury, Aymar, II, New York City. (Age 54.) 
Archt. Refers to O. H. Ammann, F. H. Con- 
stant, A. Dana, R. Smillie, D. B. Steinman. 
(Read mission) 

Erxes, Perez Wittarp, Haifa, Palestine. (Age 
42.) Engr.-in-Chg., Haifa Dist., Dept. of 
Public Works, Palestine Govt. Refers to 
F. E. Foss, L. S, Moisseiff, A. I. Raisman, R. 
Ridgway, F. E. Schmitt 

Farnsworth, Groror Etmer, Los Angeles, Cal. 
(Age 51.) Associate Highway Constr. Engr. 
and Res. Engr., California Div. of Highways. 
Refers to H. P. Cortelyou, S. V. Cortelyou, 
A. N. George, Il. O. Jahistrom, R. A. Klein, 
H. Nunn, C. J. Shults 

Gay, Howarp Spooner, Washington, D.C. 
(Age 52.) Engr. Examiner and Executive 
Secy., Technical Board of Review, PWA. 
Refers to L. J. Bevan, F. O. Blackwell, E. W. 
Crawley, F. O. Dufour, W. W. Horner. (Re- 
ad mission) 

GREENBLATH, ABRAHAM Myron, St. Albans, 
N.Y. (Age 38.) Refers to L. L. Balleisen, 
H. C. Dinney, S. C. Gordon, J. H. Myers, A. E. 
Roche, J. J. Weinrib. 

Grimes, Benjamin Lyman, Jr., El Paso, Tex. 
(Age 27.) San. Engr., City-County; Health 
Dept. Refers to J. C. Bisset, A. H. Dunlap, 
A. M. Erskine, W. J. Miles, H. E. Miller, H. N. 
Old. 

Gruss, Joun Goprrry, Philadelphia, Pa. 
(Age 40.) Asst. Engr., Albright & Friel, Inc., 
Engrs., on water supply, sewers, sewage-dis- 
posal plants, etc. Refers to H. M. Freeburn, 
F. S. Friel, J. D. Justin, G. B. Rumble, S. I. 
Sacks. 

Hamutn, Ernest Joun, Johannesburg, S. Africa. 
(Age 47.) City Engr., Johannesburg. Refers 
to F. G. Cunningham, G. M. Fair, G. B. 
Gascoigne, R. H. Gould, S. A. Greeley, G. B. 
de B. Kershaw, L. Pearse. 

Hansen, Artuur Cuesrer, Jr., Mineola, N.Y. 
(Age 22.) Refers to H. P. Hammond, L. F. 
Rader, E. J. Squire. 

Hersurn, Donato Ontver, Flushing, N.Y. 
(Age 34.) Asst. Engr.. CWA and WDD- 
PW. Refers to R. F. Conklin, H. S. Holt, 
A. E. Howland, C. U. Powell, R. C. Springer, 
A. U. Whitson. 

Hu, Letanp Kerr, Ogden, Utah. (Age 28.) 
Jun. Civ. Engr. with U.S. Forest Service. 
Refers to O. W. Israelsen, R. B. West. 


Hinos, Cuester Macon, Arlington, Mass. 
(Age 40.) Dist. Engr., Kalman Steel Corpora- 
tion, Boston, Mass. Refers to A. E. Bump, 
A. P. Clark, M. W. Lautz, N. Stone, W. S. 
Thomson, E. F. Tomlinson, E. A. Tucker. 


House, Harry M., Oklahoma City, Okla. 
(Age 4l.) Asst. State Engr., FERA. Refers 
to L. M. Bush, J. E. Kirkham, R. V. Lindsey, 
V. V. Long, B. S. Myers, M. J. Reinhart, C. H. 
Rightmire. 

Jounson, Joe Wrteam, Vicksburg, Miss, 
(Age 26.) Gauge Reader, U. S. Waterways 
Experiment Station. Refers to B. A. Etche- 
verry, S. T. Harding, M. P. O’Brien. 

Jonrs, Lewis Haney, Je., Corpus Cliristi, Tex. 
(Age 22.) Instrumentman, Texas State High- 
way Dept. Refers to M. Johnson, J. T. L. 
McNew. 


Kenney, Harvey ALexanper, Pierson, Mich. 


(Age 27.) Contr. Refers to C. L. Allen, C. M. 
Cade. 

Lasate, Antnuony Perrer, Petersburg, Pa. 
(Age 25.) Engr., Forestry Service. Refers to 


L. Perry, E. H. Rockwell. 

Lazensy, Artuur J., Salt Lake City, Utah. 
(Age 26.) Asst. San. Engr., Salt Lake City. 
Refers to T. C. Adams, R. B. Ketchum, G. H. 
Taylor. 

Lepr, Jomn, Brooklyn, N.Y. (Age 26.) Refers 
to D. Derickson, W. B. Gregory. 

Linpoutst, Atpert Kenneta, Troy, N.Y. 
(Age 28.) Rodman, U. S. Geological Survey. 
Refers to L. W. Clark,.E. S. Jarrett, W. W. 
Rousseau, H. O. Sharp, W. F. Shaw, G. R. 
Solomon. 

Manes, Corr, Dallas, Tex. (Age 34.) City 
Engr., University Park, Tex. Refers to 
E. C. H. Bantel, H. W. English, W. H. Meier, 
E. N. Noyes, W. J. Powell. 

Mrrcnett, Srertinec Ross, El Paso, Tex. (Age 
35.) Asst. Div. Engr., Texas State Highway 
Dept. Refers to G. G. Edwards, H. R. F. 
Helland, C. S. Henning, Jr, R. E. Killmer, 
J. G. Lott, J. Montgomery, J. E. Ward. 

Morrett, Ropert Newson, Pottsville, Pa- 


(Age 22. Draftsman, Philadelphia & Reading 
Coal & Iron Co. Refers to M. O. Fuller, 
H. G. Payrow. 


Mowaco, ANGELO Micnaet, Brooklyn, N.Y. 
(Age 24.) Refers to C. T. Schwarze, D. S, 
Trowbridge. 

Montacue, Georcs ALrrep, Worcester, Mass. 
(Age 50.) Superv. Engr., Massachusetts 
Dept. of Public Works (Highway Div.). 
Refers to W. E. Corbett, A. W. Dean, J. N. 
Ferguson, J. A. Johnston, C. U. Stepath, A. D. 
Weston. 

Muwoz, Cartos ALserto, Rio Piedras, Puerto 
Rico. (Age 26.) Imspector, U. S. Engr. 
Office, Puerto Rico Dist. Refers to F. Fortuno- 
Selles, J. D. Morales, S. Quinones, R. Ramirez, 
R. Skerrett-Landron, E. Totti y Torres. 

Neat, Russert Brerer, Philadelphia, Pa. 
(Age 21.) Refers to O. W. J. Anschuetz, 
A. L. Hyde, E. J. McCaustland, C. A. Neal, 
H. K. Rubey. 

Pepico, Russet. HaymMaker, West Memphis, 
Ark. (Age 33.) Res. Engr., St. Francis 
Levee Dist. Refers to J. C. Carpenter, T. T. 
Knappen, W. W. McClevy, W. A. K. Parkin, 
B. A. Ross. 

Ricn, Cuaries Cartyie, Brigham City, Utah. 
(Age 22.) Engr., E. R. A. Land Utilization 
Project, Salt Lake County, Utah. Refers to 
G. D. Clyde, O. W. Israelsen, H. R. Kepner, 
R. B. West, L. M. Winsor. 

Rirey, Epwarp CuHamprain, Plainfield, N.J. 
(Age 25.) Field Engr., Massachusetts State 
Dept. of Public Health, Boston, Mass. Refers 
to W. J. Douglas, S. M. Ellsworth. 


Sastre, Mievet Ancet, Ponce, Puerto Rico. 
(Age 27.) With Sucesion J. Serralles. Refers 
to J. M. Canals, H. P. Conesa, J. M. Giles, 
A. Nones, D. S. Trowbridge. 


Scnoetier, Caaries Purp, Los Angeles, Cal. 
(Age 25.) Refers to R. R. Martel, W. W. 
Michael, F. Thomas. 


Smarr, James Francis, Chattanooga, Tenn. 
(Age 22.) With T.V.A., Aerial Mapping Div. 
Refers to W. A. Coolidge, F. J. Lewis. 


Suaw, Ratpn, Chicago, Ill. (Age 41.) De- 
signer (Hydr. and Concrete), Loup River 
Public Power Dist., Columbus, Nebr. Refers 
to J. S. Bowman, F. A. Dale, L. F. Harza, 
C. H. James, D. W. Mead, R. L. Paulus, C. N. 
Ward. 

STankewicn, Micnast Josern, South Ozone 
Park, N.Y. (Age 27.) Graduate Student, 
New York Univ. Refers to W. H. Kershaw, 
T. Saville, C. T. Schwarze, D. S. Trowbridge. 


Tuomas, Francts, Leonia, N.J. (Age 28.) 
Party Chf., Park Dept., New York City. 
Refers to E. J. Carrillo, P. D. G. Hamilton, 
L. Hussey, E. D. Johnstone, C. S. Joslyn, J. 
Wilmot. 

Usetnx, Writ1am Jonn, Port Washington, Wis. 
(Age 44.) County Highway Commr., Ozaukee 
County, Wis. Refers to B. E. Brevik, W. F. 
Cavanaugh, J. L. Ferebee, R. C. Johnson, 
H. J. Kuelling, W. H. Lange, H. Y. Smith. 


¥Vencg, Bei 


\ 

Wanker, Jacos Wai1amM THomas, Gien- 
dale, N.Y. (Age 24.) Refers to C. T. 
Schwarze, D. S. Trowbridge. 

Wesster, Henry Morison, Knoxville, Tenn. 
(Age 30.) Engr., Tennessee Valley Authority, 
Norris, Tenn. Refers to J. G. Allen, J. A. 
Anderson, B. M. Jones, G. E. Tomlinson, I. L. 
Tyler, W. D. Tyler. 

WitiiaMs, Byrp Moore, Jr., Ft. Worth, Tex. 
(Age 51.) Constr. Engr., City of Ft. Worth. 
Refers to O. E. Carr, J. C. Feild, J. N. Gladding, 
W. O. Jones, D. L. Lewis, D. C. Lipscomb, 
M. C. Nichols, G. F. Nicholson, H. Nunn, 
T. U. Taylor, F. H. Todd. 

WittraMson, Joe, St. Louis, Mo. (Age 28.) 
Chf. Draftsman, Russell & Axon, Cons. Engrs., 
Inc. Refers to F. Bachmann, A. F. Barnes, 
J. B. Butler, C. V. Mann, J. C. Pritchard, G. S. 
Russell, L. M. Shumaker. 


FOR TRANSFER 


FROM THE GRADE OF ASSOCIATE 
MEMBER 


Frost, Lrovp Garnier, Assoc. M., Lake Provi- 
dence, La. (Elected May 19,1924.) (Age 40.) 
Parish Engr., FERA. East and West Carroll 
Parishes. Refers to F. N. Billingsley, A. M. 
Blodgett, C. G. Cappel, J. B. Converse, M. 
Goodkind, G. A. Graham, I. G. Hedrick, O. 
Laurgaard, J. P. Newell, C. E. Payne, W. H. 
Williams. 

Hopcors, Ricuarp McKanpuisse, Assoc. M., 
Long Island City, N.Y. (Elected Feb. 25, 
1924.) (Age 47.) Asst. Engr. (Structural 
Design), Design Div., Eng. Dept., West- 
chester County Park Comm., Bronxville and 
White Plains, N.Y. Refers to E. Anderberg, 
J. Barnett, J. Downer, C. A. Garfield, A. G. 
Hayden, L. G. Holleran, N. D. Richardson. 


Lrvincston, Penn Poors, Assoc. M., Washing 
ton, D.C. (Elected Oct. 10, 1927.) (Age 35.) 
Assoc. Engr., Div. of Ground Water, U. S. 
Geological Survey. Refers to C. T. Bartlett, 
C. S. Clark, N. C. Grover, J. M. Nagle, J. A. 
Norris, F. E. Turneaure. 


McCurpy, Horace Winstow, Assoc. M., 
Seattle, Wash. (Elected March 15, 1926.) 
(Age 35.) Pres. and Gen. Mgr., Puget Sound 


Bridge & Dredging Co. Refers to S. H. 
Hedges, J. Jacobs, J. B. C. Lockwood, D. W. 
MeMorris, W. C. Morse, R. G. Tyler. 

Myers, Cryps, Assoc. M., Phoenix, Ariz. 
(Elected April 19, 1920.) (Age 50.) Prof. of 
Civ. Eng. and Director of Eng., Phoenix 
Junior Coll. Refers to A. D. Butler, C. E. 
Davis, J. B. Girand, R. A. Hoffman, E. V. 
Miller, M. K. Snyder. 

Proctor, Rates Roscor, Assoc. M., Glendale 
Cal. (Elected July 11. 1927.) (Age40.) Field 
Engr., Bureau of Water-Works and Supply, 
Dept. of Water and Power, Los Angeles, Cal. 
Refers to E. A. Bayley, T. Brooks, J. Hinds, 
W. W. Hurlbut, J. B. Lippincott, J. E. 
Phillips, H. A. Van Norman, F. E. Weymouth. 

Reese, Georce Apam, Assoc. M., Canton, Ohio. 
(Elected Nov. 14, 1927.) (Age 43.) Cons. 
Engr. Refers to W. H. Dittoe, E. J. Landor, 
F. D. Stewart, F. E. Swineford, F. H. Waring, 
E. A. Zeisloft. 

Wrimot, James, Assoc. M., Port Chester, N.Y. 
(Elected Junior Sept. 1, 1908; Assoc. M. Nov. 
28, 1916). (Age 50.) Borough Engr., Park 
Dept., New York City. Refers to H. J. 
Alexander, J. P. Carlin, G. H. Davis, A. P. 
Hoover, R. Ridgway, C. J. Sheridan, F. J. 
Trelease, F. C. Zeigler. 

Wister, Cusster Owen, Assoc. M., Ann Arbor, 
Mich. (Elected April 14, 1919.) (Age 53.) 
Prof. of Hydr. Eng., Univ. of Michigan. 
Refers to L. M. Gram, A. J. Hammond, R. E. 
Horton, H. W. King. H. E. Riggs. 


FROM THE GRADE OF JUNIOR 


AnpeRson, Greorce Ranpo.pn, Jun., Topeka, 
Kans. (Elected March 15, 1926.) (Age 32.) 
Jun. Designer, Design Dept., Kansas Highway 
Comm. Refers to H. D. Barnes, T. E. Burton, 
W. K. Dinklage, O. J. Eidmann, L. Grover, 
R. C. Keeling, C. C. Martin. 


ARENANDER, CARL ALFRED, Jun., Newark, N.J. 
(Elected Feb. 10, 1930.) (Age 28.) Asst. 
Engr. with Malcolm Pirnie, New York City. 
Refers to F. A. Barbour, G. M. Fair, W. E. 
Fuller, A. Haertlein, S. B. Lilly, M. Pirnie, 
P. H. Weed. 
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BinkLey, THap Curistian, Jun., Palo Alto, Cal. 
(Blected Oct. 10, 1927.) (Age 33.) Supt., 
Suburban Water Co., San Francisco, Cal. 
Refers to R. F. Brown, H. A. Harris, Jr., 
M. J. Hvorsiev, L. B. Reynolds, H. Schorer, 
F. M. Thebo. 


Boureau, Currron WititaMs, Jun., New York 
City. (Elected Jan. 13, 1930.) (Age 32.) 
Asst. Engr. with Malcolm Pirnie, New York 
City. Refers to L. M. Fisher, R. V. Giles, 
K. K. King, A. P. Miller, M. Pirnie, C. F. 
Ruff, P. S. Wilson 


BurKxs, Epwarp Joun, Jun., Valley Stream, N.Y. 
(Elected Dec. 14, 1925.) (Age 32.) Drafts- 
man, Pennsylvania R.R. Co. Refers to H. G. 
Altvater, F. Auryansen, F. S. Borden, F. L. 
Castleman, P. Penhune, R. L. Schoppe. 

Comps, Tmeopore Cartios, Jun., Long Beach, 
Cal. (Elected Oct. 14, 1930.) (Age 28.) 
Field Engr., National Lumber Mfrs.’ Assoc 
and Timber Eng. Co., Washington, D.C. 
Refers to F. J. Converse, A. C. Horner, J. E. 
Mackie, R. G. Manley, R. R. Martel, D. H. 
Merrill, H. F. Peterson, M. C. Poulsen, F. 
Thomas. 

CRANDBLL, Otrn Hicks, Jun., Dallas, Tex. 
(Elected Feb. 25, 1924.) (Age 32.) Engr., 
Magnolia Petroleum Co. Refers to F. N. 
Baldwin, J. D. Fowler, D. C. Howard, J. H. 
Knox, R. B. Pearce, J. W. Porter, W. J. Powell, 
H. L. Thackwell. 


DeWitt, Joun ELtincwoop, Jun., Scarsdale, 
N.Y. (Elected Oct. 14, 1929.) (Age 28.) 
Appraisal Engineer, Hine, Goldthwaite & My- 
lott, New York City. Refers to C. B. Ben- 
son, N. P. Gerhard, C. A. Lass, A. Lau, A. H. 
Pratt, W. R. Wolff. 


Evans, Somersy Rocers, Jun., Petersburg, Va. 
(Elected Oct. 1, 1926.) (Age 32.) Asst. 
Engt., Production Dept., Atmospheric Nitrogen 
Corporation, Hopewell, Va. Refers to L. V. 
Branch, W. R. McCann, T. C. Morris, W. Row- 
land, W. G. B. Thompson. 
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HeRTeNSTEIN, Westey, Jun., Pasadena, Cal 
(Elected Oct. 1, 1926.) (Age 33.) Constr 
Engr., California Inst. of Technology. Refers 
to R. R. Martel, W. W. Michael, T. R. Mini 
S. B. Morris, R. B. Ray, C. W. Sopp, F 
Thomas. 

LarpLaw, Doveras Straun7ron, Jun., Toronto, 
Ont., Canada. (Elected April 25, 1932.) 
(Age 29.) Structural Engr. in partnership 
with Catto & Catto, Archts. Refers to O. B. 
Bestor, A. H. Harkness, T. H. Hogg, C. H 
Mitchell, J. R. Montague, C. R. Young. 


Lunpy, THomas Emmett, Jun., Longview, Tex. 
(Elected Oct. 14, 1929.) (Age 31.) Asst 
Engr. for H. L. Thackwell, Cons. Engr., Tyler, 
Tex. Refers to T. L. Bell, Jr., G. A. Bracher, 
F. L. Bramlette, J. S. DeRemer, C. S. Lambie, 
A. O. Ridgway, H. L. Thackwell. 


McGee, HenpeRsON ENGLAND, Jun., Stockton, 
Cal. (Elected Jume 4, 1928.) (Age 30.) 
Jun. Engr., U.S. Engr. Office, Sacramento Dist. ; 
Ist Asst. to Engr.-in-Chg., Stockton Ship 
Channel Project. Kefers to R. L. Egenhoff, 
C. A. J. English, P. S. Jones, L. P. Raynor 
H. M. Rich, O. G. Stanley, C. M. Weber 


Rocue, Epwarp CHaAR.es, Jun., Kenmore, N.Y 
(Elected Oct. 14, 1930.) (Age 33.) Engr., 
Research Laboratories, Linde Air Products Co 
Buffalo, N.Y. Refers to J. B. Babcock, 3d, 
C. B. Breed, T. R. Camp, W. M. Fife, J. W 
Howard, G. E. Russell, C. M. Spofford. 


Sawyer, Ropert WiiiiaM, Jr., Jun., New York 
City. (Elected Oct. 26, 1931.) (Age 28.) 
Asst. Engr. with Malcolm Pirnie. Refers to 
R. K. Blanchard, G. M. Fair, A. Haertlein, 
H. S. Morse, M. Pirnie, E. W. Whitlock. 


Scumipt, Ropert ALAN, Jun., Flushing, N.Y. 
(Elected Jan. 16, 1928.) (Age 29.) Asst. 
Engr., New York and Queens Elec. Light and 
Power Co. Refers to T. J. Carlile, R. E. 
Goodwin, H. Holbrook, B. Kipp, J. A. Lenecek, 
W. A. Mellny, C. B. Molineaux, W. H. Walker. 
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Soca, Susumu, Jun., Tokyo, Japan. (Elected 
Nov 12, 1928.) (Age 32.) Engr with 
Okura Doboku Kabushiki Kaishia. Refers to 
M. Abe, H. Cross, S. Hardesty, W. C. Hunting 
ton, F. E. Richart, W. M. Wilson. 


TALLAMY, Bertram Darcey, Jun., Williamsville, 
N.Y. (Elected March 30, 1931). (Age 33.) 
Fretts, Tallamy & Senior, Cons. Engrs. Refers 
to C. H. Field, S. S. Neff, P. C. Ricketts, F. H 
Robinson, E. H. Sargent. 


THATCHER, Jonn Ropert, Jun., Fort Peck, Mont. 
(Elected Oct. 1, 1928.) (Age 32.) Associate 
Engr., Fort Peck Engr. Dist., U. S. Engrs. 
Refers to J. R. Coltharp, P. E. Cunningham, 
T. B. Larkin, E. G. Plank, L. F. Reynolds 

Tuomas, Francis Jonn, Jun., Denver, Colo. 
(Elected Dec. 5, 1927.) (Age32.) Jun. Engr., 
U.S. Bureau of Reclamation. Refers to J. J 
Hammond, J. L. Savage, R. A. See, B. W 
Steele, H. W. Tabor 

WacnTer, Frank Criement, Jun., Baltimore, 
Md. (Elected Feb. 24, 1931.) (Age 31.) 
Office Engr. with Henry G. Perring Co., 
Archts. and Engrs. Refers to T. F. Comber, 
Jr.. T. F. Hubbard, C. E. Keefer, F. W 
Medaugh, H. G. Perring, J. T. Thompson. 

WaALtace, Joun Herperrt, Jr., Jun., Los Angeles, 
Cal. (Elected July 12, 1926.) (Age 32.) 
Constr. Supt. with City of Los Angeles, Cal 
being Gen. Supt. on Jefferson St. Storm Drain 
Refers to L. Aldrich, P. L. Hazard, J. C. Lind- 
say, R. J. Reed, L. B. Reynolds, J. H. Wallace, 
W. E. Whittier, C. B. Wing 

Waite, CrarK Leo, Jun., Bethlehem, Pa 
(Elected July 12, 1926.) (Age 32.) Engr. 
Bethlehem Steel Co. and McClintic Marshall 
Corporation. Refers to E. F. Ball, BE. L 
Durkee, D. S. Gendell, Jr., H. O. Hill, M. G 
Hilpert, J. Jones, R. W. Knight, L. C. Me 
Candliss, J. A. Nelson, G. EF. Poucher. 


The Board of Direction will consider the ap plica- 
tions in this list not less than thirty days after the 
date of issue. 











Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


San Francisco. The Service is available to all members of the contributing societies. 
offices, and the fee is to be found on page 85 of the 1934 Year Book of the Society. 


A complete statement of the procedure, the location of 
To expedite publication, notices should be sent direct to the 


employment Service, 31 Wa 59th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office, 
unless the word Chicago or San Francisco follows the key number, when the reply should be sent to the office designated. 














CONSTRUCTION 


Civm Enornesr; Assoc. M. Am. Soc. C.E.; 
age 39; married; B.S. in C.E., Massachusetts 
Institute of Technology; New York State 
Professional Engineers License; 9 years experi- 
ence surveying; design and construction. Sewers, 
sewage disposal plants, subways, and charge of 
erection of advertising signs. Available immedi- 
ately. B-3347. 


EXECUTIVE 


CONSTRUCTION ENGINBER-MANAGER; Assoc. 
M. Am. Soc. C.E.; 35; graduate civil engi- 
neer; 10 years construction and building experi- 
ence; 7 years in South America; all grades to, 
and including, branch manager. Experience 
covers preparation of bids, estimating, engineer- 
ing design, superintendence, and management. 
Best of records; location immaterial. D-3525. 


Exscutive; Assoc. M. Am. Soc. C.E.; state 
license; over 20 years experience, field and 
design. All types of buildings, specializing in 
theaters, studios, laboratories, government build- 
ings. Thoroughly familiar all mechanical and 
refrigeration work. Desires responsible position 
with architect or engineer, field or office. Ex- 
cellent connections, real estate and banking 
institutions. D-3528. 

Crvm Enornser; Assoc. M. Am. Soc. C.E.; 
B.S.; desires connection with contractor or 
manufacturer; age 45; single; American; 6 
years experience in the design of reinforced con- 
crete bridges; 7 years experience with general 











contractor, field and office. Experience covers 
estimating, plant layout, detailing, line and grade, 
supervision, triangulation surveying, etc. D- 
3283. 


Encingeer; M. Am. Soc. C.E.;_ desires 
position; accustomed to contacting people 
in financial, professionali, and political positions 
and in all walks of life, selling ideas and service 
Experienced in civil engineering projects; ad- 
ministration, supervision, inspection, promotion. 
Application of aerial surveys; assembly of 
properties; purchase of rights-of-way. D-3539. 


DrartsMan; Assoc. M. Am. Soc. C.E.; com- 
puter and surveyor in real estate development— 
design, plan, and construction of the necessary 
municipal improvements—roads, water, gas, 
electric installations, sewer and subway construc- 
tion. Grade separations—tailroad and high- 
way—preliminary surveys, general planning 
estimating and construction of bridges; married; 
44 years of age. Licensed professional engineer 
in New York. D-2092. 


Concrete Spscratists; Assoc. M. Am. Soc. 
C.E.; 32; 10 years experience; capable of 
organizing and supervising concrete inspection 
and concrete testing laboratory on large projects 
Experience on special investigation and reports 
on concrete and the behavior of its constituents 
Several papers and discussions published in 
technical periodicals. Excellent references. C- 
8022. 


Crvm Enornger; Assoc. M. Am Soc. C.E.; 
long experience as draftsman, chief of survey 











party, and engineer in land surveying and topog- 
raphy and in drainage, flood control, water 
supply, severage, and railroad engineering 
Has passed U.S. Civil Service examination. 
Prefers vicinity of Washington, D.C., but would 
consider another locality. A-5125. 


StructTuraL Encinger; Assoc. M. Am. Soc 
C.E.; 40; single; graduate of Massachusetts 
Institute of Technology; 12 years experience in 
detailing, designing, estimating, and erecting 
structural steel and reinforced concrete for mill 
buildings, airplane hangars, office buildings, hos- 
pitals, apartments, bins, towers, and railway 
bridges. Location secondary; available on 
short notice. D-3344, 


ENGINBER Executives; M. Am. Soc. C.E.; 
licensed in Pennsylvania; 47; married. Con- 
nected with steel fabricating and general construc- 
tion-engineeiing operating and sales for over 25 
years. Very successful past record. Available 
immediately. C-5095 


ARCHITECTURAL ENGINEER; M. Am. Soc 
C.E.; M.A.1.A.; bachelor, architectural engi- 
neering; master of arts, business administration: 
20 years experience in general structural and 
architectural practice, including 6 years of teach- 
ing mechanics, theory, and design of structures, 
concrete, and economics of architecture in large 
university. Desires teaching work along these 
lines. B-6345. 


JuNIoR 


Crvm Enorneer; Jun. Am. Soc. C.E.; 23; 
single; graduate of Rensselaer Polytechnic Insti- 
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tute, 1934, with C.E. degree; 3 months experi- 
ence in steel tube mill doing general work. De- 
sires experience and opportunity in any branch of 
civil engineering. Salary and location im- 


material: available immediately. D-3374. 
Civu. Enornesr; Jun. Am. Soc. C.E.; 27; 
single B.S. in C.E., Princeton University 


Can speak Italian fluently; 1'/: years as assistant 
to construction superintendent on construction of 
water mains in New York City; 1 year as com 
puter, U.S. Coast and Geodetic Survey. Expert 
surveyor, neat draftsman Interested in con 
struction, hydraulics, surveying, teaching D- 
3503 


Civi. ENGINEER Jun. Am. Soc. C.E.; 24: 
single: B.S. in C.E., Cooper Union Institute of 
Technology, 1932; postgraduate fellowship in 


structural engineering at the Catholic Univer- 
sity, 1032-1933; knowledge of typing; 1 year 
as salesman of office equipment; 1'/,4 years topo- 
graphical draftsman, U.S. Coast and Geodetic 
Survey, engaged in varied phases of aerial photo- 


mapping C-9182 

Civi. Enorngesre; 26 single; C.E. degree, 
Rensselaer Polytechnic Institute; 1 year draft- 
ing and | year business experience Desires 
position in any branch of civil engineering. 
Available now Location immaterial D-1113, 


Recent GRapvuate, Potytecanic INSTITUTE 
or Brooxtyn; Jun. Am. Soc. C.E.; Tau Beta 
Advanced study in highway and 
structural engineering posttion in 
any field of civil engineering, mainly for experi- 
ence Not afraid of hard labor. Location 
D-3529 


Pi member 
Desires 


immaterial 


Grapvate Crvm Enotnesre, Jun. Am. Soc. 


CE B.S. and C.E 1 year of postgraduate 
work in structures and hydraulics l year ex- 
perience in surveying and topographical draft- 
ing native born 25 years of age Speaks 
Russian Polish, and German Will go any 
place in the United States or foreign country. 
Ready immediately D-3540 

Civm Enotmneer; Jun. Am. Soc. C.E.; 23; 


ingle; B.S. in C.E., University of Washington, 
1933 Majored in structural design; 4 months 
months; painting’ in- 
Desires 


fodman-chainman; 4 
spector; neat and accurate draftsman 
opportunity in any branch of civil engineering. 
Available immediately Location immaterial 


D-3554 


Civi. Enorneer; Jun. Am. Soc. C.E.; 26; 
single; B.S. in C.EB., Duke University, 1933. 
Majored in structural steel design and water 
supply; 1 month with U.S. Coast and Geodetic 
Survey; 3 months experience, water and sewage 
3 years as inspector of telephone ap- 

Desires opportunity in any branch of 
Location immaterial. Avail- 
D-2683 


works; 
paratus 
civil engineering 
able immediately 


Junrtor Civi. Enorneer; Jun. Am. Soc. C.E.; 
4 years experience as transitman on maps, com- 
putations on highway, waterway, and under- 
ground projects. Record includes New York 
Central and U. S.: Gypsum Company assign- 
ments. Qualified for junior engineer in U. 5S. 
Coast and Geodetic Survey. Single; citizen; 
age 30; able-bodied; good eyesight. Will go 
anywhere except tropic lowlands.” C-6530. 


Civia. Enorneer; Jun. Am. Soc. C.E.; B.S. 
in architectural engineering, Massachusetts 
Institute of Technology, 1932; age 23; single; 
1 year general engineering experience in struc- 
tural steel and reinforced concrete design; 7 
months as assistant engineer with CWA in survey 
work: field or office; desires experience; salary 
secondary. D-3285 

Crvm. Enorneer; Jun. Am. Soc. C.B.; 24; 
single; B.S. in C.E., Rhode Island State College, 
1932: 3 months experience in U.S. Coast and 
Geodetic Surveying; some experience in archi- 
tectural design and construction; neat and ac- 
curate draftsman. Desires opportunity in any 
branch of civil engineering; would prefer building 
design and construction. Location immaterial. 
D-3335 


Grapvuats Enotrneer; Jun. Am. Soc. C.E.; 
22: B.C E., Polytechnic Institute of Brooklyn, 
1933; 1 year additional study as graduate fellow; 


majored in advanced structures and engineering 
economics. Will take temporary or permanent 
work in field or office. Some experience on 
railroad construction projects. Opportunity for 
active and ambitious person desired. D-2990. 


Crvm Enoirneer; Jun. Am. Soc. C.E.; 22; 
single; B.S. in C.E., Newark College of Engineer- 
ing; 1 year as assistant in civil engineering office; 
1 year as physics instructor; 6 months as super- 
visor of motor vehicle traflic survey. Desires 
opportunity in any branch of civil engineering; 
location secondary. D-2960. 


SALES 


Sates Enornesre; M. Am. Soc. C.E.; wants 
position in the Middle West, preferably Chicago 
district; 11 years broad experience in municipal 
engineering, sewer and water-works construc- 
tion; for past 10 years in charge of sales for large 
company manufacturing sewer and water pressure 
pipe. Best of references as to ability and char- 
acter. D-3507. 


TEACHING 


Crvm Enomvser; Jun. Am. Soc. C.E.; 30; 
single; B.S. in civil engineering, Pennsylvania 
State College; majored in city planning and 
highway engineering; 9 years experience, general 
construction; experienced instructor, author, 
public speaker, and executive; desires position 
as instructor, research or executive in civil engi- 
neering. D-2776. 


SrructuraL Enoineer; Assoc. M. Am. Soc. 
C.E.; state license; B.S. in C.E. and C.E. de- 
grees; 30; 1 year on bridge construction; 5 
years on bridge and building design in charge of 
important work; now in fourth year teaching as 
assistant professor of civil engineering. De- 
sires responsible teaching or commercial posi- 
tion with established firm. Available on one 
month's notice. D-3557. 





RECENT BOOKS 

New books of interest to Civil Engineers, 
donated by the publishers to the Engineering 
Societies Library, or to the Society’ s Reading 
Room, will be found listed here. A compre- 
hensive statement regarding the service which 
the Library makes available to members is to 
be found on page 75 of the Year Book for 
1934. These notes regarding the books are 
taken from the books themselves, and this 
Society is not responsible for them. 





ABWASSERFACHGRUPPE& peR Desvutrscnen Gea- 
SELLSCHAFT FOR Bauwssen. Schriftenreihe, 
Heft 2. ABWASSERPCUMPWERKE und DrRoOckK- 
ronrs. Munich and Berlin, R. Oldenbourg, 
1934. 170 pp., diagrs., charts, 12 X 8 in., 
paper, 2.50 rm. 

This pamphlet presents general instructions 
for the construction of sewage pumping plants 
and discharge pipes, and is intended to guide 
mechanical engineers and sewage engineers. 
The regulations are the work of the sewage section 
of the Deutsche Gesellschaft fuer Bauwesen, in 
collaboration with leading German _ machine 
builders. 


Dis ArAometrer-Mernops zur BssTIMMUNG 
pER KORNVERTBILUNG von BODEN UND 
ANDEREN Martertatien. By A. Casagrande, 
Berlin, J. Springer, 1934. 56 pp., illus., diagrs., 
charts, tables, 10 X 6 in., paper, 4.50 rm. 

A translation of a report that Dr. Casagrande 
submitted to the U. S. Bureau of Public Roads in 
1931, upon his investigations of the use of the 
hydrometer for the mechanical analysis of soils. 
The theory of the method, possible sources of 
error, and their influence on results are discussed, 
and the analytical procedure is described. 


ErIpGsNnOssIscHue MATBRIALPROFUNGSANSTALT 
AN ver E.T.H. tx Zoricu. (Laboratoire 
Fédéral d’Essai des Matériaux Annéxé a 
"Ecole Polytechnique Fedérale A Zurich). 
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Bearcat No. 63, June 1933, 42 pp. Unter- 
suchungen fiber die Bestimmung des freien 
Kalkes und des Kalziumhydroxydes in Ze- 
mentklinkern, Zementen, Schlacken und abge- 
bundenen hydraulischen Mé6rteln. By P. 
Schlapfer and R. Bukowski. Bericur No. 
67, July 1933, 64 pp. Untersuchungen fiber 
die Eigenschaften des Mono-, Di- und Trikal- 
ziumsilikates und des Mono-, Pentatri- und 
Trikalziumaluminates. By P. Schlapfer and 
G. Berger. illus., diagrs., charts, tables, 
12 X 8 in., paper, apply. 

These two reports from the Swiss Laboratory 
for Testing Materials form parts of an investiga- 
tion of the constitution and behavior of portland 
cement. One report examines critically various 
methods for the quantitative determination of 
free lime and calcium hydroxide in cement clinker 
and ground cement. The second is a study of the 
properties of certain silicates and aluminates of 
calcium, with special reference to the setting of 
portiand cement. 


Fire Insurance CLASSIFICATION OF CITIBS AND 
Fire Lossss. (Public Administration Ser- 
vice No 43.) By H.A.Stone. Chicago, Pub- 
lic Administration Service, 1934. 25 pp., charts, 
tables, 11 X 8in., paper 50 cents. 

This pamphlet presents data concerning fire 
losses in 43 American cities and correlates these 
with the classification set by the National Board 
of Fire Underwriters. The author concludes 
that no relationship exists between this classifica- 
tion and the losses and number of fires, and that 
a better grading schedule is needed. 


HypRavtics or FLoop Movements tn Rivers. 
By H. A. Thomas. Pittsburgh, Carnegie 
Institute of Technology, 1934. 70 pp., diagrs., 
charts, tables, 9 X 6 in., paper, copies on 
application. 

The purpose of this pamphlet is to present 
those elements of the hydraulic theory of un- 
steady flow in open channels that are needed in 
the solution of problems pertaining to the move- 
ment of flood waves in rivers, and to discuss 
various approximate methods that have been 
used for handling them. Much in the volume 
has not been published before or is not readily 
available to engineers, so it will be useful to those 
interested in flood control. 


Mopern Acoustics. By A. H. Davis. New 
York, Macmillan Co., 1934. 345 pp., illus., 
diagrs., charts, tables, 9 X 6 in., cloth, $6. 


Although there has not been much change in 
fundamental dynamical theory during the past 
twenty years, the subject of acoustics has under- 
gone a considerable change. In this work, Dr. 
Davis reviews recent developments and describes 
the essentials of the subject as practiced today, 
for the benefit of research workers and technicians 
who need a knowledge of acoystical methods. 
Sources of sound and their theoretical relations, 
audio-frequency electrical apparatus, the measure- 
ment of sound intensity and frequency, sound 
analysis, acoustical impedance and sound trans- 
mission, sound dissipation and absorption, hear- 
ing, noise measurement and suppression, acoustics 
of buildings, sound recording, and reproduction 
are among the subjects discussed. 


Tscunics AND Crvitization. By L. Mumford. 
New York, Harcourt, Brace & Co., 1934, 
495 pp., illus., 10 X 6in., cloth, $4.50. 

An interesting, thought-provoking book, in 
which the author attempts to explain the origin 
of the machine and to trace its influence on the 
material prosperity and culture of Western 
civilization during the last millennium. While 
the sociological aspects of the question are em- 
phasized, the work also has much merit as a 
history of technical development. Appended 
to the book are an interesting chronological table 
of inventions and a good bibliography. 


Tus Tsstino or Brrumrnovs Mrxturs. By 
D. C. Broome. London, Edward Arnold & 
Co.; New York, N.Y., Longmans, Green & 
Co., 1934. 200 pp., diagrs., tables, illus.,9 X 6 
in., cloth, $5.50. 

A laboratory handbook on road and building 
materials which deals with all accepted tests and 
describes the latest developments. An outstand- 
ing work in a field which suffers from lack of 
literature. 








